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Department of the Army
Headquarters, United States Army Materiel Command
5001 Eisenhower Avenue, Alexandria, VA 22333-0001

AMC PAMPHLET June, 1990
No. 602-1-

Man-Materiel Systems
MANPRINT HANDBOOK FOR RFP DEVELOPMENT

FOREWORD

This handbook is revised throughout and a new chapter has been added. Some of the revisions are
extensive, others minor. The handbook was initially published in loose leaf form to permit revision
through page substitution. That approach was abandoned as impractical because of the rapid pace of
change in the MANPRINT program and in the materiel acquisition process. Significant events such as
the publication of Department of Defense Directive (DODD) 5000.53, Manpower, Personnel Training
and Safety (MPTS) in the Defense Acquisition Process; the revision of AR 602-2, Manpower and
Personnel Integration (MANPRINT) in the Materiel Acquisition Process; the introduction of Program
Executive Officers (PEOs) into the material acquisition process; and the emphasis on Total Quality
Management (TQM) necessitated simultaneous changes in several sections of the handbook. In
addition, efforts of the Integrated Logistic System (ILS)/MANPRINT Working Group and the Joint
Army/Industry MANPRINT Working Group which were going on at the same time that these revisions
were being made have had impacts on the content of several sections of the handbook. Although brevity
is usually viewed as a desirable virtue in any handbook, the activities mentioned aLove and compliance
with the numerous helpful comments of users of the original edition have resulted in expanded coverage
of certain topics, few deletions of material, and--inevitably--a larger book.

The material in the handbook applies to all developmental acquisition strategies whether traditional or
streamlined. Two illustrative Requests for Proposal (RFP) are presented in the latter chapters of this
handbook. The first, in Chapter 4, illustrates MANPRINT requirements as they might appear in a
concept exploration phase RFP pursuing a traditional acquisition strategy. The second, in Chapter 5,
depicts MANPRINT requirements as they might appear in a development/proveout phase RFP
proceeding along a streamlined acquisition track. (MANPRINT in Nondevelopmental Item (NDI)
acquisition is covered in AMC Pamphlet 602-2, MANPRINT Handbook for Nondevelopmental Item
(NDI) Acquisition.)

This edition of AMC Pamphlet 602-1 also aimed to improve treatment of three topical areas which have
proved troublesome to MANPRINT practitioners in the major subordinate commands of AMC. Those
areas are: (1) apparent duplication and overlap with the older and much more highly-developed ILS
process; (2) relationship with training development, and (3) participation in the DoD Standardization
Program (authorizing the Army's MANPRINT program to have its own specifications, standards, and
contract data item descriptions (DIDs)). While those three topics are each specifically addressed in
Chapter 1, at the time this edition had to be completed there appeared to have been technical progress
in only one of those three areas. Therefore, this handbook reports only the status of the MANPRINT)program with respect to those three areas as of the first quarter of 1990.

*This pamphlet supersedes AMC Pamphlet 602-1, 23 November 1987.
AMC-P 602-1



Foreword

This handbook also aims to advance the understanding of MANPRINT without diminishing either the
need for or importance of such other engineering specialty programs as Integrated Logistic Support
(11,S) and Reliability, Availability and Maintainability (RAM). Our efforts to identify aspects of
MANPRINT which were in the past the concern of individual domains such as Human Factors
Engineering, System Safety or Health Hazards, should be viewed as efforts to strengthen the integration
of MANPRINT rather than efforts to diminish the importance or need for those domains.

The handbook focuses on the RFP as the solicitation document of greatest complexity and, hence, the
most likely to contain the most precise MANPRINT requirements. However, the material contained
herein can be abbreviated, omitted, or otherwise tailored to the writer's needs in other types of
procurement documents (Requests for Quotes and Purchase Orders) where MANPRINT requirements
may be appropriate.

Finally, the authors wish to thank the many people who offered suggestions for revision of this
document. Nearly 150 comments from numerous sources were received and studied, and approximately
75% were incorporated into this edition.
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PREFACE

This handbook is intended to assist personnel tasked with preparing an RFP for any phase
of a major system development program. It explains how to include MANPRINT
statements in the RFP.

The handbook focuses on the six interrelated domains of MANPRINT and how they are to
be described in the different RFP sections. The MANPRINT domains are:

1) Manpower
2) Personnel
3) Training
4) Human Factors Engineering
5) System Safety
6) Health Hazard Assessment

This handbook is organized as follows:

CHAPTER 1 introduces the subject matter of the six domains that are currently combined
and integrated into the Army MANPRINT program. The chapter explains how MANPRINT
applies these domains (and their integrated products) to the design and testing of hardware
and software to form a complete manned system. This chapter has been somewhat changed
from the first edition. These changes reflect the dynamic nature of the MANPRINT
program and the recent changes and additions of regulations.

CHAPTER 2 provides details on each of the six domains of MANPRINT, and identifies in
each domain both documents and agencies which can provide assistance in RFP preparation.
(Office file symbols, addresses and telephone numbers which are subject to more frequent
changes are separated and shown in Appendix C.) The content of this chapter remains in
the most part unchanged from the first edition, some changes were made to update and
improve the utility of the material.

CHAPTER 3 contains detailed guidance for preparing the MANPRIT portions of an RFP
Also included are exemplar paragraphs which interpret this guidance and show how
MANPRINT requirements might appear in an RFP.

AMG-P 602-1 iii



Preface

These illustrative paragraphs are general in nature and, were designed to be applicable to
major and complex systems such as, aircraft, combat vehicles or weapon- systems. For less
complex systems the paragraphs would -be selectively omitted, modified, or tailored to
express the MANPRINT requirements appropriate to the materiel being developed. This has
been done in the RFP examples in Chapters 4 and- 5. Changes in this chapter occur in the
expanded manpower, uersonnel and human factors examples and in the reference to
proposed MANPRIN7" ])IDs.

CHAPTER 4 offers an example of an. RFP for a major system ini the early stages of
development using the traditional acquisi'tion strategy. The system in question, a family of
combat vehicles, allows detailed consideration of MANPRINT requirements during the
conceptual process when MANPRINT" can have the greatest impact on system design. The
MANPRINT guidance provided in Chapter 3 is applied in the Government's description of
what it is seeking, how it should perform, and the constraints that affect it. The RFP has
been edited to exclude portions that are not directly relevant to MANPRINT or its
interactions. Nonetheless sufficient portions remain to provide a highly illustrative model of
MANPRINT requirements and integration with other system aspects. As indicated in the
Foreword, this is an entirely new chapter not previously presented in the first edition.

CHAPTER 5 contains a second RFP. In this case the system is a soldier-operated, anti-
armor missile, in the development/proveout phase following a streamlined acquisition
strategy. As in Chapter 4, the MANPRINT guidance from Chapter 3 is selectively applied
to illustrate the manner in which MANPRINT requirements are organized and called for
within the context of a "real world" RFP. The MANPRINT portions of Chapter 5 have
been extensively changed to reflect the new material presented in Chapters 1 and 3.
Chapters 3, 4 and 5 are the heart of this handbook and should be consulted in the
preparation of each REP.

APPENDIX A is a list of references used in the preparation of this handbook which the
reader can consult for more detail in particular areas.

APPENDIX B is a list of abbreviations and acronyms used in this handbook.

APPENDIX C contains addresses and phone numbers (current to January, 1990) of those
government agencies involved in the MANPRINT program from whom consultation and
assistance in the preparation of an RFP can reasonably be expected.

APPENDIX D contains examples of Data Item Description's (DIDs) that cover
MANPRINT-relevant areas for which no authorized DIDs exist. These items are referred to
in various sections of the handbook. This is a new appendix not presented in the earlier
version.

iv AMC-P 602-1
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Chapter 1

INTRODUCTION

1.1 Purpose

The purpose of this handbook is to facilitate the preparation of MANPRINT
technical requirements for RFPs for materiel acquisition using the developmental
approach. The handbook provides illustrative examples of MANPRINT
requirements intended to assist the writer in preparing MANPRINT statements
to fit a specific system in a specific acquisition phase.

1.2 What is MANPRINT?

The Department of the Army describes Manpower and Personnel Integration
(MANPRINT) as a comprehensive management and technical effort to ensure
the battlefield effectiveness of manned systems by continuous integration into
materiel development and acquisition of all relevant information concerning
Manpower, Personnel, Traiing, Human Factors Engineering, System Safety, and
Health Hazards. In the materiel acquisition program this effort entails an
intensive front-end analysis effort to identify and state in requirements
documents realistic MANPRINT goals and constraints which will carry over
into contractual design requirements. As an acquisition proceeds, industry is
expected to demonstrate (by data and analyses) that its design meets the
MANPRINT requirements identified for that particular system. The Army will
not permit MANPRINT goals and constraints to be altered without knowing the
consequences and assessing the Army's ability to adapt. Army decision makers
will expect clear and convincing evidence from industry and from Army test
and evaluation agencies that the soldier performance which is necessary to
achieve system mission effectiveness is both achievable and affordable.

1.3 MANPRINT Initiative

Although MANPRINT is a relatively recent Army initiative, interest in the
concept began in the early 1980s as the result of a series of Army studies.
These studies focused on advances in high-technology weapons systems coupled
with knowledge acquired from experiences in world-wide contemporary

AMC-P 602-1 1-1



Chapter 1 - Introduction

conflicts. These reports concluded that, while our units might possess the most
sophisticated and theoretically superior equipment, total performance might not
be realized unless human performance was also taken into account. This
awareness marked the beginning of coordinated initiatives to improve the
integration of the characteristics of the individual soldier with the design of
modem weapon systems. These initiatives also coincided with Congressional
concerns that the Armed Forces get what they pay for in total weapons systems
performance and that critical resources not be wasted by acquiring high-
technology equipment whose operation and maintenance requirements exceed the
capabilities of soldiers. In the past, increased capability achieved with
advanced technology was often accompanied by increases in the complexity of
soldiers' tasks. Materiel design was not always guided by a disciplined process
that insisted on keeping "the soldier in the loop." Moreover, the design process
was often built on the unstated assumption that sufficient numbers of skilled
soldiers would always be available to operate, maintain, and support the
advanced hardware. Today, the urgent need to resolve problems arising from
the rapidly increasing complexity of military hardware (with its attendant need
for trained, high-skill soldiers), the anticipated finite limits on the number and
quality of soldiers available in the 1990s and beyond, and smaller Defense
budgets in the foreseeable future, have moved MANPRINT into the forefront
of materiel acquisition planning.

1.4 MANPRINT Integration

The key words in the MANPRINT process are "Integration" and "...throughout
materiel development and acquisition...". The six discrete technologies whose
component aspects comprise the domains of the MANPRINT program have
been traditionally recognized and independently tested for years. New
Equipment Traini" g (NET), development of new institutional training programs,
Basis of Issue Plans (BOIP), Qualitative and Quantitative Personnel
Requirements Information (QQPRl), Manpower Requirement Criteria (MARC),
and Military Occupational Specialty (MOS) determination have long had their
place in the fielding of newly developed Army equipment. What then does
MANPRINT integrate, and why the need?

First, within the materiel acquisition process, the MANPRINT program attempts
to integrate the activities and products of the six existing domains of
Manpower, Personnel, and Training (MPT), Human Factors Engineering (HIFE),
System Safety (SS), and Health Hazard Assessment (HHA). The trend in each
of these domains in the last decade has been to link measurements within the
domain to system effectiveness. As an over-arching concept, MANPRINT not
only enhances integration among its domains but has the broader objective of
integrating these domains with relevant design activities in traditional areas of
maintenance, logistics, and support. In so doing, the MANPRINT process
focuses concern not only on the individual soldier but also on the units which
will employ, maintain, and support new materiel (Figure 1).

1-2 AMC-P 602-1



Chapter 1 - Introduction

MANPRINT

iRUCTURE ENGINEERING
AND AND

ENVIRONMENT TCNLG

INTEGRATED
SYSTEMS

PEOPLE

Figure 1. MANPRINT Process Produces Integrated Systems

The second element in the MANPRINT program is the insistence that technical
information from the MANPRINT domains should play a prominent role in
guiding the decisions which determine the design characteristics of new materiel
from the concept formulation phase through the. deployment phase. As an
example, new system manpower demands and skill level demands must be
managed like other major design parameters, beginning with the earliest
conceptions of the new systems. MANPRINT issues can all be associated with
dollar costs (both in terms of research and development and of operations and
maintenance). Early on, these costs are identifiable and containable. It is
therefore cost effective for the Army to pay the contractor to consider these
matters during initial stages of hardware design. Thus, the answer to the
question, "Why the need?," is that MANPRINT contributes to total system
effectiveness by influencing system design up front, thereby making those
systems at once more effective, more supportable and more affordable.

1.5 MANPRINT and Integrated Logistic System (ILS) Coordination

In perhaps no other technological area has the Army's MANPRINT program
been faced with so many challenges to its very existence as in attempting to
interface with ILS--both as an independent discipline and as co-contributor to a
specific development project. For a start, three of MANPRINT's six domains
(manpower, persohnel and training) are also "elements" of Integrated Logistic
Support. That is, the words are the same. . This sameness of terminology has
led many people to the erroneous assumption that--at least with respect to those

AMC-P 602-1 1-3



Chapter 1 - Introduction

three topics--there are duplications or overlaps between the MANPRINT and
ILS programs. In reality, though the words may be the same, the concerns are
not (Figure 2).

USER PERSPECTIVES

MANPRINT ILS

COMBAT BATTLEFIELD SYSTEM
DEVELOPER EFFECTIVENESS SUPPORT

MATERIEL SYSTEM ENGINEERING LOGISTICS
DEVELOPER

TRAINING SOLDIER APTITUDE- NEW EQUIPMENT
DEVELOPER TRAINING RESOURCES TRAINING

TRADEOFF

MAINTENANCE
SKILL LEVEL
DETERMINATION

TRAINING
DEVICES

TESTER SYSTEM EFFECTIVENESS (E) OPERATIONAL
EVALUATOR ACHIEVED AVAILABILITY (AA) AVAILABILJTY (A,)

MANPRINT AVAILABILITY (AM)

Figure 2. MANPRINT and ILS Perspectives.

A second factor causing confusion at the working level has been the tendency
to assign the task of "MANPRINT Manager" to the same person who is also
the "ILS Manager." While there are a few instances in which this practice has
been successful, it has more often resulted in the eclipse or elimination of
MANPRINT programs within actual development projects. One AMC
command shifted the MANPRINT responsibility to its system engineering
organization, with more satisfactory results.

On-going efforts seek to eliminate the apparent duplication of terminology
between the two programs and to develop arrangements to share data across
programs within the same project. Included are programs of automated aids to
RFP preparation such as Logistic Planning and Requirements Simplification
System (LOGPARS) which deals primarily in the ILS domain but touches upon
the six domains of MANPRINT as well, and Smart Contract Preparation
Expediter (SCOPE) which assists generating the HFE portion of the SOW.
While signs of assistance in the complex business of RFP writing are
developing, no single system is bias-free, At this stage of development,
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Chapter 1 - Introduction

assistance from a variety of domain subject matter experts, use of established
documentation such as military standards and specifications, as well as
automated aids, appear to be the best methods of getting the job done.

This handbook is limited to the treatment of MANPRINT, but does attempt to
facilitate the necessary interaction of MANPRINT with ILS and Logistic
Support Analysis (LSA) through frequent reminders of areas of mutual interest
and through the inclusion of ILS and LSA references.

1.6 Streamlined Acquisition

Traditionally, the development of new equipment took 11 to 15 years from
conception to deployment; often sufficient time for a system to become
technologically obsolete before it was fielded. The Army Streamlined
Acquisition Process (ASAP) accelerates fielding by adopting a simpler, more
flexible approach to materiel acquisition without sacrificing quality (Figure 3).

While presented here in some detail, the ASAP is only one method of
streamlining the acquisition process. The particular process used is often
Pored to the system and the stage of development.
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) Figure 3. Acquisition Process Comparison
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Chapter 1 - Introduction

Key features of ASAP include:

a. Structuring requirements for pursuit of companion "now" and "later"
capabilities which foster low risk development for, the near term with a
potential for growth under Preplanned Product Improvement (131)
programs.

b. Early focus of technology on mission area needs and maturation of
technology at component level.

c. Combining user experimentation and troop demonstrations to prove out
both the technical approach and operational concept before proceeding to
full scale development.

d. Proof of performance via hand-tooled prototypes whenever possible prior
to entry into Production-Deployment phase..

e. Integration of testing (technical testing (IT) and unit testing (UT)) and
wider sharing of test data, via a common data base and continuous
evaluation throughout the life cycle.

f. Minor reorientation of formal milestones.

Thus, although the traditional acquisition process will continue to be used,
especially in the more complex acquisitions involving state-of-the-art technology
and greater risks, the use of ASAP and other tailored or streamlined acquisition
processes are expected to increase in the foreseeable future. The latter Chapters
of this handbook offer examples of RFPs developed for different stages of the
acquisition process primarily to illustrate the differences in the manner
MANRINT requirements are cited at different stages of the acquisition process.
A secondary purpose is to acknowledge that both the traditional and the
streamlined acquisition methods are concurrently in use. Thus, Chapter 4
illustrates a traditional acquisition process, while Chapter 5 illustrates a
streamlined acquisition process.

1.7 MANPRINT at the RFP Stage

The principal means by which the Army formally communicates its materiel
requirements to industry is the RFP. The process of preparing an RFP is led
by the Army materiel developer with the support and assistance of the combat
developer and specialists from other agencies. In communicating its
requirements to industry, the Army must clearly state what it is that it wishes
to procure. The procedures by which this is accomplished are well established
under a body of laws, regulations and policies that govern materiel acquisition.
What is required for implementation of an initiative such as MANPRINT is to
take the technological requirements arising from an operational need and
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convert them into relevant acquisition language which is understood and can be
responded to by industry. U.S. Army Training and Doctrine Command
(TRADOC) documents, such as the Operational and Organizational (O&O) Plan
and Required Operational Capability (ROC) delineate those requirements to the
materiel developer. MANPRINT along with other requirements are "refined"
into contractual language and the result is a solicitation document such as the
RFP. In short, the RFP portends a contract and describes the product and
services that the Government wishes to procure. For convenience we have
called this period of transition from requirrements document to RFP the
"Definition" process (Figure 4).

REQUIREMENT SOLICITATION
DOCUMENT DEFINTON DOCUMENT

PROCESS

(ROC) (RFP)

Figure 4. The Definition Process

It is also important to recognize that, during the life cycle of a single materiel
item, RFPs may be written in each of several stages. For instance,
requirements processing through the proof of principle, development/prove out,
and production and deployment phases may each go through a definition
process and emerge in an RFF. There are some qualitative differences in the
way MANPRINT affects the RFP in each of those phases. Generally, if
MANPRINT is to contribute to effective system design, its influence must be
felt during the earliest acquisition phase. Some key design questions (for
instance, the choice of crew size and, hence, the basic architecture of a vehicle)
are usually decided early, and should normally not be made without
consideration of MANPRINT data.
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1.8 Industry Involvement in MANPRINT

Army policy now invites the participation of industry, in the review of materiel'
requirements documents (MRD) during the staffing of a first draft document.
The U.S. Army Materiel Command (AMC) Technical Industrial Liaison Office
(TILO) is responsible for coordinating the release of all draft and approved
MRD through appropriate Major Subordinate Command TILOs (MSC TILO) to
members of industry. The Commerce Business Daily (CBD) is the medium
used to announce the availability of draft MRD for review and comment by
interested members of industry. Industry requests must be sent directly to the
MSC TILO within seven days from the date of the CBD published
announcement. Copies of draft requirement documents such as the O&O Plan,
Mission Need Statement (MNS), Joint Service Operational Requirement (JSOR)
and ROC are circulated to potential contractors for periods of between 30 to 60
days for review. The intent is to improve communications with industry
concerning the Army's materiel requirements including MANPRINT with
respect to a specific acquisition program and to provide the Army feedback
concerning industry's abilities to meet such requirements. Industry comments
are incorporated into the MRD where appropriate, while guarding against
industry input that would otherwise defeat a truly competitive situation.

1.9 MANPRINT and Total Quality Management (TQM)

One of the central ideas in the TQM Program is to keep continually in mind
the requirements of the user. Since one of the goals of the MANPRINT
Program is to consider the soldier who will be the user and maintainer of the
equipment to be produced, there is a natural link-up between these two
programs. Both programs promote acquisition strategies that seek continuous
improvement of quality and reduced ownership costs. Both programs are aimed
at increasing "customer satisfaction" through improved performance and reduced
development cycle time. MANPRINT especially emphasizes the concurrent
engineering approach to the total system. The MANPRINT philosophy, while
focusing on the soldier related aspects of system development, is primarily a
philosophy of integrating all aspects of the total system. The MANPRINT
challenge is to "do it right the first time" by practicing system engineering of
the total system including the soldier and the using military unit in the field.
With TQM, MANPRINT shares the goals of improving quality, efficiency, and
effectiveness not only of the fielded weapon or system but of maintenance,
supply and support activities as well. An effective MANPRINT program within
a specific system acquisition program is clearly consistent with TQM objectives
(Reference 126).
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1.10 MANPRINT in the DoD Standardization Program

In most cases -the U.S. Armed Forces acquire their equipment from private
industry. The process of that acquisition is governed by a myriad of laws,
regulations, and policies (most of which are familiar to RFP writers). At
present, each of the services is authorized to do its own procurement.
However, because the same products are often sought by different services
(with their own regulations and policies) from the same source, a program
(administered within the Office of the Secretary of Defense (OSD)) was
developed to make the technical language of the various procurement
documents more uniform and intelligible.

the DoD Standardization Program has three principal parts about which an RFP
writer must be informed. They are:

Standards: Used to describe desired behavior of a contractor, these
documents say what work needs to be done by the contractor's
employees in connection with the design, development and testing of the
system being acquired.

0 Specifications: Used to describe essential characteristics of the
equipment produced by the contractor, these documents express in
objectively verifiable terms (like height, weight and color) features of the
contractor's product which must be present.

* Data Item Descriptions (DIDs): Used to describe content and format
requirements of reports (and other documents) to be prepared by the
contractor and delivered to the government.

What all of those three principal parts of the DoD Standardization Program
have in common is that each has a parent area. Currently there are 33 such
areas, ranging from "Automatic Test Technology Standards (ATTS) to
"Technical Manual Specifications and Standards" (TMSS). Each such area has
a standing committee (usually composed of subject matter experts from all three
services) responsible for keeping current the specifications, standards and DIDs
related to that particular technology.

Of the six MANPRINT "domains," four have their own standardization areas
(see Figure 5). However, these four operate independently, and there currently
is no provision for either the integration or interaction of these domains.
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MANPRINT MILITARY MILITARY DATA ITEM
'DOMAIN STANDARD SPECIHICATION DESCRIPTION

MANPOWER NO NO NO*

PERSONNEL NO NO NO*

TRAINING YES YES YES

HUMAN FACTORS ENGR YES YES YES

HEALTH HAZARDS YES YES YES

SYSTEM SAFETY YES YES YES

*CERTAIN ILSS DIDs DEAL WITH THE SUPPORTABILITY ASPECTS OF MANPOWER AND PERSONNEL

Figure 5. Standardization and the Six MANPRINT Domains.

Unfortunately for MANPRINT, there is a structural problem (see Figure 6) in
relating the objectives set forth in AR 602-2 to the standardization areas
described in the Standardization Directory (SD-1). Despite the existence of
DoD Directive 5000.53 (concerning MPTS in system acquisition), there is as
yet no area in the DoD Standardization Program which can promulgate
MANPRINT specifications, standards, or DIDs. Among the complaints
expressed by industry representatives in recent MANPRINT Industry
Conferences was the lack of MANPRINT DIDs. While several such DIDs have
been proposed (see Appendix D), none has yet been approved. And, while a
MANPRINT military standard has been drafted, none of the 33 existing areas
in the DoD Standardization program is chartered to promulgate it. (There are
two existing areas, Human Factors (HFAC) and Integrated Logistics Support
Standards (ILSS) which have been considered. However, HFAC is currently
limited to human engineering considerations, and ILSS deals only with
supportability, not operability.)

At this writing, MANPRINT practitioners are effectively excluded from
participation in the DoD Standardization Program, and need to write their
requirements directly into the contract statement of work (SOW) and the system
specification. Requirements for data from the contractors can also be stated in
one-time DIDs or piggy-backed onto general DIDs, such as DI-MISC-80711,
"Scientific and Technical Reports."
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DoD STANDARDIZATION ARMY PROGRAM
PROGRAM ORGANIZATION ORGANIZATION

HUMAN FACTORS ILS MANPRINT TRAINING
MIL-H;46855* MIL-STD-1388 AR 602-2 AR 350-1"

(HFAC) (ILSS) HFE SYSTEM SAFETY

SYSTEM SAFETY TECHNICAL MANUALS AR 602-1 AR 385.16
MIL-STD-882 MIL-STD-20001*

(SAFT) (TMSS) MANPOWER PERSONNEL
AR 71-11 AR 611-1

MAINTAINABILITY RELIABILITY
MIL-STD-470* MIL-STD-781* ILS HEALTH HAZARDS

(MMTY) (RELI) AR 700-127 AR 40-10

PLUS 27 OTHERS

Only Principal Reference Cited

Figure 6. The Structural Problem of MANPRINT and the DoD Standardization Program

1.11 MANPRINT Rules of Thumb

To close this introductory chapter, five postulates or MANPRINT "rules of
thumb" (originally printed in the MANPRINT Bulletin of January-February
1989 (pg. 8)) are offered to guide the RFP writer in developing the
MANPRINT portion of any RFP. While adherence to these rules of thumb
does not alone guarantee the success of a MANPRINT program, violation of
any of them invites deficiencies in the ultimate effectiveness and availability of
the fielded system.

The five MANPRINT rules of thumb are:

(1) Soldier Performance Affects System Performance;

(2) Skill is a Function of Aptitude and Training;

(3) Measure Soldier Performance by Tim- and Accuracy;

(4) Equipment Design Determines Soldier Tasks; and

(5) Make the Designer Responsible for Soldier Performance.
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RULE ONE

SOLDIER PERFORMANCE
AFFECTS

SYSTEM PERFORMANCE

ELIqwp,t
,o 'III

SPEED

LETHAUITY-__
Pk t :

MTBF

Figure 7. MANPRINT Rule of Thumb #1

It is evident that both soldier and machine must complement each other if
overall manned system performance is to be successful. A lack of fit between
the machine and the soldier can create a "performance gap". A performance
gap is the inability of the manned system to achieve the system performance
potential forecasted for the hardware and software alone. Technological
advances have brought about the advent of superweapons; however, the
capabilities of the soldiers who are to operate, maintain, and support such
systems have not changed much over time. The Army has a fixed pool of
soldiers at its disposal with finite cognitive and psychomotor characteristics.
The soldier, therefore, cn become the limiting factor in system effectiveness.
An important purpose of the MANPRINT requirements in the RFP is to
influence materiel design so that technology, and not the soldier, becomes the
limiting factor in achieving the desired battlefield effectiveness.

As expressed here, "skill" is the product of the interaction of aptitude and
training. Aptitude consists of basic abilities inherent in the individual soldier
and not readily modified by training. Therefore, the traits which make up the
quality called aptitude, are considered stable over time. The Army uses Armed
Services Vocational Aptitude Battery (ASVAB) scores as measures of aptitude.
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RULE TWO

APTITUDE + TRAINING = SKILL

APTITUDE: a TRAINING: SKILL:

STABLE OVER TIME LENGTH AND COST NOT STABLE OVER TIME
CAN BE QUANTIFIED

Figure 8. MANPRINT Rule of Thumb #2

Training refers to a series of activities (e.g., verbal instructions, on-the-job
practice) which enable soldiers to acquire skill in the tasks they must perform
to accomplish Army missions. Training is most effectively evaluated on two
dimentions: (1) completeness (i.e., covered everything the soldier needed to
know) and (2) sufficiency (i.e., enough instruction and practice for the soldier
to achieve the acceptable standard of performance).

Within the Army, the term "skill" has at least two meanings: one is the
soldier's specialization within an MOS, the other is the more common use of
the term to mean a high level of proficiency. When "skill" is used in the sense

of "proficiency," it becomes dependent upon: (a) the time to acquire mastery

of critical tasks initially, (b) the time elapsed since tasks were last trained, and

(c) the methods of training used. As a result, skill is considered unstable over
time, due tp proficiency decay as a function of time without practice. In this

sense proficiency of soldiers with known aptitudes and training can be

measured at a specific time and place and those time and accuracy scores used

to predict the level of performance which other soldiers with known aptitudes,
training and practice can be expected to achieve.

)
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RULE THREE

MEASURE SOLDIER PERFORMANCE
BY TIME AND ACCURACY

"GOOD WORK, SLIR

YOU MIT 7 our OF 8
TARGETS IN LS

Figure 9. MANPRINT Rule of Thumb #3

This MANPRINT rule of thumb refers to the "common sense" notion that
human performance occurs simultaneously in two dimensions: time and
accuracy. Measuring one without the other (or measuring them both, but
independently) invariably produces a distorted picture of reality. This rule of
thumb is a vital consideration in developing any data collection plan. System
design defects which might have been disclosed early can be "masked" if, for
example, the performance data describe only the "time" it takes for a soldier to
perform a particular task. Such defective data have been used in the past to
argue that "any soldier" (regardless of aptitude or training) could accomplish a
particular task within that amount of time. TRADOC schools have begun
stating soldier performance standards in terms of both time and accuracy, and
such statements in requirements documents should be faithfully translate,.; into
procurement and testing documents.
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RULE FOUR

EQUIPMENT DESIGN
DETERMINES SOLDIER

TASKS

IT THIS #JAY, THE GUNNER
CAN DETERMINE THE TARGET

Figure 10. MANPRINT Rule of Thumb #4

The essence of this rule of thumb is that the equipment designer has the power
both to create and to eliminate soldier performance tasks. A "system" to
perform a particular mission may, therefore, involve very simple equipment and
software attended by numerous and highly-skilled operators, or highly
automated equipment with few operators of much less skill. It is essential that
tasks assigned by the designer to the soldier be within the soldiers' capabilities
to perform. The whole purpose of providing industry with the "Target
Audience Description" is to ensure that the designers are made aware early of
the capabilities and limitations of the soldiers whom the Army plans to assign
to the system whatever the system operations and maintenance tasks the
designer creates.
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RULE FIVE

MAKE THE DESIGNER
RESPONSIBLE FOR

SOLDIER PERFORMANCE.

HEY! WAIT A IRNUTE ALLI
DO IS DESIGN EQUIPMENT!
IT's YOUR JOB TO MAKE rr

WRKIN TE FIELD.
*1 ,

Figure 11. MANPRINT Rule Thumb #5

Arguably, the first four MANPRINT "rules of thumb" simply restate in a
concise way what is already within the common knowledge of Army equipment
designers. In that respect, "Rule 5" is somewhat different, and represents a
conscious decision by Army management to shift to the contractor major
responsibility for the field performance of the hardware and software he
designs. Such a shift in responsibility, while new from the Army's perspective,
is entirely consistent with the provisions of Circular A-109 issued by the
Executive Office of the President of the United States more than a decade ago.

The reasoning behind this decision to shift responsibility for field performance
to the contractor is that, as noted in Rule #4 above, it is the contractor's
designer who in effect determines the soldier performance requirements for
operations and maintenance in any system. Since the designer has that power,
he now has the responsibility to exercise that power in a way that is consistent
with capabilities and limitations qf the Army's personnel.

1-16 AMC.P 602-1



Chapter 2

GETTING ORGANIZED FOR MANPRINT

2.1 MANPRINT Domains

In this chapter each of the six domains of MANPRINT, Manpower, Personnel,
Training, Human Factors Engineering, System Safety, and Health Hazard
Assessment, will be discussed in the following sequence:

* Definition--What is this domain all about?
* Sources of Assistance--Who can help?
* References--What guidance is available?

From this chapter, those concerned with preparing MANPRINT requirements in
the RFP should obtain an understanding of each domain and the sources which
may offer assistance in the event that help is needed. Please note that both the
References and the Sources of Assistance in the figures of this chapter are
abbreviated to facilitate a quick grasp of the domain in question. More
expanded lists are provided at Appendices A and C respectively.

2.2 Manpower

2.2.1 Definition. Manpower refers to the human resource requirements and
Lathorizations (military and civilian spaces) needed for the operation,
maintenance, and support of each item of hardware. It requires an evaluation
of the Army manpower changes generated by each proposed new system,
comparing the new manpower needs with those of any old system(s) being
replaced, and an assessment of the impact of the changes on the total
manpower limits of the Army. If, given manpower priorities established by
Headquarters, Department of the Army (HQDA), systems cannot be supported
by projected manpower resources, then changes in system design, organization,
or doctrine must be made to achieve affordability. In the materiel acquisition
process, manpower analyses and actions are necessarily conducted in
conjunction with force structure and budget processes.
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2.2.2 Sources of Assistance. Agencies and the type of assistance they can provide
in the Manpower domain are listed in Figure 12. Specific points of contact are
listed in Appendix C.

Source Type Assistance

TRADOC Basis of Issue Plan/Qualitative
and Quantitative Personnel
Requirements Information
(BOIP/QQPRI)

Target Audience Description
(TAD)

MANPRINT Assessment

TRADOC Proponent School System MANPRINT
MANPRINT Joint Working Management Plan (SMMP)
Group (MJWG) Operation and Organizational

Plan (O&O Plan)
Mission Need Statement

(MNS)
ROC

U.S. Army Materiel Command Basis of Issue Plan Feeder
(AMC) Data/Qualitative and Quantitative

Personnel Requirements
Information (BOIPFD/QQPRI)

U.S. Total Army Personnel Manpower Issues
Command (PERSCOM)

U.S. Army Personnel Integration MPT Methodologies
Command Hardware versus
(USAPIC) Manpower Methodology

(HARDMAN)
System MANPRINT

MANAGEMENT Plan (SMMP)
Guidance

Early Comparability Analysis
(ECA)

Deputy Chief of Staff for Force Structure
Operations and Plans,
Headquarters, Department of
the Army (DCSOPS, HQDA)

Deputy Chief of Staff for MANPRINT Policy
Personnel, Headquarters, MANPRINT Assessment
Department of the Army Army Systems Acquisition
(DCSPER, HQDA) Review Council (ASARC)

Manpower Issues

Figure 12. Manpower Sources of Assistance
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2.2.3 References. Sample Manpower references are listed in Figure 13. See
Appendix A for additional references.

AR 570-1 Manpower and Equipment Control-Commissioned Officer Position Criteria

AR 570-2 Manpower and Equipment Control-Manpower Requirement Criteria
(MARC) Table of Organization and Equipment (TOE)

AR 570.5 Manpower Staffing, Standards System

AR 602-2 Manpower and Personnel Integration (MANPRINT) in the Materiel
Acquisition Process

AR 611-101 Commissioned Officer Specialty Classification System

AR 611-112 Manual of Warrant Officer Military Occupational Specialties

AR 611-201 Enlisted Career Management Fields and Military Occupational Specialties

AR 700-127 Integrated Logistic Support

Figure 13. Sample Manpower References

2.3 Personnel

2.3.1 Definition. Personnel refers to the military and civilian persons of the aptitude,
skill level, experience, and other human physical and mental characteristics
needed to operate, maintain and support Army equipment. It requires detailed
assessment of the aptitudes which soldiers must possess in order to complete
training and successfully use, operate and/or maintain the materiel. Iterative
analyses must be accomplished as integral components of the new system
design process, comparing projected quantities of qualified personnel with
requirements of the new system, any system(s) being replaced, overall Army
needs for similarly qualified people, and priorities established by the
Department of the Army. As necessary, the system is configured specifically to
accommodate the probable capabilities of personnel projected to be available, so
that the new system is supportable from a personnel standpoint. Analysis of
specific system personnel requirements is necessary for each system design
option considered, using "best available" information early in the acquisition
process and improved information as the system design becomes firmer.
Personnel analyses must consider not only simple availability, but also the
capability of the Army personnel management system to provide the needed
numbers of properly qualified people at a reasonable cost. Personnel must be
included in system life cycle cost estimates and system design tradeoffs, i.e.,

) machine costs versus personnel costs. Personnel analyses and projections are
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needed in time to allow orderly recruitment, training and assignment of
personnel in conjunction with equipment fielding.

2.3.2 Sources of Assistance. Agencies and the type of assistance they can provide
in the Personnel domain are listed in Figure 14. Specific points of contact are
listed in Appendix C.

Sources Type Assistance

AMC BOIPFD/QQPRI
LSA Input

U.S. Army Research Institute MPT Measurement and
(ARI) Assessment

DCSPER, HQDA MANPRINT Policy
MANPRINT Assessment

PERSCOM Personnel Data

USAPIC MPT Methodology
HARDMAN Methodology
ECA
SMMP
TAD

TRADOC BOIP/QQPRI
TAD
MANPRINT Assessment

TRADOC Proponent School MJWG SMMP
O&O Plan
MNS
ROC
Personnel Issues and Criteria
LSA Input

Figure 14. Personnel Sources of Assistance

2.3.3 References. Sample Personnel references are listed in Figure 15. See
Appendix A for additional references.

AR 70-8 Personnel Performance and'Training Program (PPTP)

AR 71-2 Basis of Issue Plans (BOIP), Qualitative and Quantitative Personnel
Requirements Information (QQPRI)
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AR 602-2 Manpower and Personnel Integration (MANPRINT) in the Materiel
Acquisition Process

AR 611-101 Commissioned Officer Specialty Classification System

AR 611-112 Manual of Warrant Officer Military Occupational Specialties

AR 611-201 Enlisted Career Management Fields and Military Occupational Specialties

AR 680-29 Military Personnel, Organization and Types of Transaction Codes

AR 700-127 Integrated Logistics Support

MIL-STD-1388-IA Logistic Support Analysis

MIL.STD-1388.2A Logistic Support Analysis Record

RP-88-15 Handbook for Quantitative Analysis of MANPRINT Considerations in Army
Systems. U.S. Army Research Institute

Figure 15. Sample Personnel References

2.4 Training

2.4.1 Definition. Training consists of the instruction, time and other resources
necessary to impart the requisite knowledge, skills, and abilities to qualify
Army personnel for operation, maintenance, and support of Army equipment.
Trainimg is conducted at the institution (i.e., TRADOC schools), and in the unit.
It involves (1) the formulation and selection of engineering design alternatives
which are supportable from a training perspective, (2) the documentation of
training strategies, and (3) the timely determination of resource requirements to
enable the Army training system to support system fielding. Formulating the
training of a new system requires analyses that take into account the expected
soldier aptitude levels, the soldier's previous training, the nature and complexity
of knowledge and skills to be acquired, and the proficiency levels to be attained
and sustained. Identifying and, where possible, minimizing the requirements in
these areas should be an important consideration in selecting engineering design
alternatives. The training package for a new system should include a
documented training program for individuals and units (including training
materials, any provision for embedded training, and training devices, if
appropriate); the process of transmitting the new knowledge to the Army
(through factory training, NET, training of test personnel, and the evaluation of
the new training itself); and the timely identification of resource requirements to
enable the Army tvaining establishment to support system fielding.

)
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2.4.2 Sources of Assistance. Agencies and ie type of assistance they can provide
in the Training domain are listed in Figure 16. Specific points of contact are
listed in Appendix C.

Sources Type Assistance

AMC New Equipment
Training Plan (NETP)

Training Utility Evaluation
LSA Input

DCSPER, HQDA MANPRINT Policy
MANPRINT Assessment

Project Manager for Training Training Devices
Devices (PM TRADE)

USAPIC MPT Methodologies
HARDMAN Methodology
ECA
SMMP
TAD

TRADOC Training Constraints
Training Issues and Criteria
BOIP/QQPRI
Army Training Evaluation

Program (ARTEP)
Skill Qualification Test (SQT) Scores
System Training Plan (STRAP)
LSA Input

TRADOC Proponent School SMMP

MJWG O&O Plan
MNS
ROC

Figure 16. Training Sources of Assistance

2.4.3 References. Sample Training references are listed in Figure 17. See Appendix
A for additional references.

AR 350.35 Army Modernization Training

AR 350.38 Training Device Policies and Management
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AR 602-2 Manpower and Personnel Integration (MANPRINT) in the Materiel
Acquisition Process

TRADOC Reg A Systems Approach to Training
350-7

TRADOC Reg Initial Entry Training Fill Policy and Procedures
350-17

TRADOC PAM Interservice Procedures for Instructional
350-30 Development

TRADOC Reg Training Requirements Analysis System
351-1

MIL-STD-1379B Contract Training Programs

MIL-STD-1379C Military Training Programs

MIL-T-23991 Training Devices, Military, General Specification for

Figure 17. Sample Training References

2.5 Human Factors Engineering (HFE) [Used interchangeably with Human
Engineering in this handbook.]

2.5.1 Definition. Human Factors Engineering deals with the design of Army materiel
to ensure that its use conforms to the capabilities and limitations of the fully
equipped range of 1oldiers that operate, maintain, supply, and transport the
materiel in the operational environment. It is used in system definition, design,
development, and evaluation in order to optimize the capabilities and
performance of soldier-machine systems. It includes those aspects of systems
analysis that determine the role of the soldier in the system, defining and
developing soldier-materiel interface characteristics, workplace layout, and work
environment. HFE provides soldier-materiel task sequence data used to
describe, develop, and assess the feasibility of human performance required in a
soldier-machine system application and involves considerations of all relevant
information pertaining to the following:

, Human physical and psychological characteristics
* Anthropometric data
* System interface requirements
* Human performance
* Biomedical factors
* Safety factors
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In addition, human factors engineering analyses pertaining to the following are
used as inputs to the consideration of Manpower, Personnel, and Training issues
in the MAP.

, System manning levels
* User, operator, and maintainer capability requirements

The adequacy of system HFE is evaluated during both technical and operational
testing.

2.5.2 Sources of Assistance. Agencies and the type of assistance they can provide
in the Human Factors Engineering domain are listed in Figure 18. Specific
points of contact are listed in Appendix C.

Sources Type Assistance

DCSPER, HQDA MANPRINT Policy
MANPRINT Assessment

U.S. Army Human Engineering Human Factors Engineering
Laboratory (HEL) Assessment (HFEA)

Army-HFE Domain Technology
Base Research

Army-HFE Domain Methodology/
Automated Tool Development

HFE Standards/Design Criteria
MANPRINT Assessments

(non major systems)

U.S. Army Health Services Command Health Hazard Issues
(USAHSC)

U.S. Army Medical Research and Health Hazard Issues
Development Command (USAMRDC)

U.S. Army Operational Test and MANPRINT Operational
Evaluation Agency (OTEA) Testing

U.S. Army Test and Evaluation MANPRINT Testing
Command (TECOM)

The Surgeon General 3f the Army Health Hazard Assessments
(TSG) Biomedical/Health Standards

Figure 18. Human Factors Engineering Sources of Assistance
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2.5.3 References. Sample Human Factors Engineering references are listed in Figure
19. See Appendix A for additional references.

AR 602-1 'Human Factors Engineering Program

AR 602-2 Manpower and Personnel Integration (MANPRINT) in the Materiel
Acquisition Process

MIL-STD-1472 Human Engineering Design Criteria, for Military Systems

t MIL-STD-1474 Noise Limits for Army Materiel

MIL-STD-1567 Work Measurements

MIL-HDBK-759 Human Factors Engineering for Army Materiel

MIL-HDBK-761A Human Engineering Guidelines for Management Information Systems

MIL-HDI3K-763 Human Engineering Procedures Guide

MIL-H-46855 Human Engineering Requirements for Military Systems, Equipment and
Facilities

Aeronautical Human Engineering Requirements for
Design Measurement of Operator Workload
Standards
ADS-30

TR-89/027 1988 Anthropometric Survey of U.S. Army Personnel Statistics Interim
Report (U.S. Army Natick RD&E Center Technical Report).

Figure 19. Sample Human Factors Engineering References

2.6 System Safety

2.6.1 Definition. System safety is the application of engineering and management
principles, criteria, and techniques to optimize safety within the constraints of
operational effectiveness, time, and cost throughout all phases of the system or
facility life cycle. It involves the identification of hazards and their elimination,
or adequate control. Systems safety management ensures the planning,
implementation, and completion of tasks and activities to meet system safety
requirements, consistent with overall program goals. Safety considerations are
incorporated into the soldier-machine interface design to satisfy stated tasks,
conditions, and standards, and into test and evaluation.
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2.6.2 Sources of Assistance. Agencies and the type of assistance they can provide
in the System Safety domain are listed in Figure 20. Specific points of contact
are listed in Appendix C.

Sources Type Assistance

AMC Safety Office Safety and Health Issues
Safety Assessment Reports for
Technical Tests
System Safety Risk Assessments
Safety and Health Data Sheets to

support Type Classifications,
Materiel Releases, and Milestone
Reviews

Interpret Army Safety Policy for
MSCs and AMC Project
Managers

USA.MRDC Health and Safety Issues
Medical Materiel Development and

Acquisition

USAHSC Health Hazard Assessments for
Materiel Systems

U.S. Army Safety Center (USASC) System Safety Issues
Safety Assessment Reports
Accident Data Base (Army Safety

Management Information System,
ASMIS)

TSG System Health Assessments
Biomedical/Health Standards
Use of volunteers in Testing and

Evaluation (T&E)

TECOM Safety Issues
Safety releases for troop testing
Safety confirmations for type

classification/materiel release
Safcty testing expertise

Figure 20. System Safety Sources of Assistance

2.6.3 References. Sample System Safety references are listed in Figure 21. See
Appendix A for additional references.
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AR 385-10 Army Safety Program

AR 385-16 Systems Safety Engineering and Management

AR 385-32 Protective Clothing and Equipment

AR 602-2 Manpower and Personnel Integration (MANPRINT) in the Materiel
Acquisition Process

MIL-STD-882 System Safety Program Requirements

MIL-STD.1290 Light Fixed and Rotary-Wing Aircraft Crashworthiness

MIL-STD-1425 Safety Design Requirements for Military Lasers and Associated Support
Equipment

DA PAM 385-16 System Safety Engineering and Management Guide

AMC Reg 385-29 Laser Safety

Figure 21. Sample System Safety References

2.7 Health Hazard Assessment

2.7.1 Definition. Health Hazard Assessment involves the application of biomedical
knowledge and principles to identify, evaluate, and control risks to the health
and effectiveness of personnel who test, use, maintain, and support Army
materiel. A health hazard is any existing or likely condition, inherent in the
operation or use of materiel, which can cause death, injury, acute or chronic
illness, disability, or reduced job performance of personnel by exposure to:

" Acoustical Energy (steady state noise, impulse noise, blast overpressures)
* Biological Substances (Pathogenic microorganisms and sanitation)
* Chemical Substances (Weapon/engine combustion products and other toxic

materials)
* Oxygen Deficiency (confined spaces and high altitude)
* Psychological Stresses (The effects of nuclear, chemical and electronic

warfare, and the result of continuous operations)
* Radiation Energy (ionizing and non-ionizing - to include lasers)
* Shock (acceleration/deceleration)
• Temperature Extremes and Humidity (heat and cold injury)
a Trauma (blunt, sharp, or musculoskeletal)
• Vibration (whole body and segmental).
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2.7.2 Sources of Assistance. Agencies and the type of assistance they can provide
in the Health Hazard Assessment domain are listed in Figure 22. Specific
points of contact are listed in Appendix C.

Sources Type Assistance

AMC Technical Testing
Monitoring of HHA

USAMRDC Health Hazard Issues
Medical Materiel Development and

Acquisition
Biomedical Technical Data Base

USAHSC Health Hazard Issues
Health Hazard Assessments

TRADOC MANPRINT Issues in Doctrinal,
Combat, and Training
Development

TECOM Health Hazard testing expertise:
noise, blast over-pressure, toxic
gases

TSG System Health Hazard Assessments
Biomedical/Health Standards
Use of volunteers in T&E
Overall HHA Program Management

Walter Reed Army Institute of Psychological Issues
Research (WRAIR) Division of Continuous Operations
Neuropsychiatry

Figure 22. Health Hazard Assessment Sources of Assistance

2.7.3 References. Sample Health Hazard Assessment references are listed in Figure
23. See Appendix A for additional references.
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AR 40-5 Health and Environment

AR 40-10 Health Hazard Assessment in Support of the Army Materiel Acquisition
Decision Process

AR 40.14 Control and Recording Procedures for Exposure to Ionizing Radiation and
Radioactive Materials

AR 40.46 Control of Health Hazards from Lasers and Other High Intensity Optical
Sources

AR 40-583 Control of Potential Hazards to Health from Microwave and Radio
Frequency Radiation

AR 70-25 Use of Volunteers as Subjects of Research

AR 385-9 Safety Requirements for Military Lasers

AR 385-11 Ionizing Radiation Protection, Licensing, Control, Transportation, Disposal,
and Radiation Safety

AR 602-2 Manpower and Personnel Integration (MANPRINT) in the Materiel
Acquisition Process

MIL-HDBK-759 Human Factors Engineering Design for Army Materiel

MIL-STD.858 Testing Standard for Personnel Parachutes

MIL-STD-1290 Light Fixed and Rotary Wing Aircraft Crashworthiness

MIL-STD-1294 Acoustical Noise Limits in Helicopters

MIL-STD-1472 Human Engineering Design Criteria for Military Systems Equipment and
Facilities

MIL-STD-1474 Noise Limits for Army Materiel

TB MED 81 Cold Injury

TB MED 265 Threshold Limit Values for Toxic Chemicals and Certain Electromagnetic
Radiation

TB MED 501 Hearing Conservation

TB MED 502 Respiratory Protection Programs

TB MED 506 Occupational Vision

TB MED 507 Prevention, Treatment, and Control of Heat Injury

TB MED 523 Control of Hazards to Health from Microwave and Radio Frequency
Radiation and Ultrasound

)Figure 23. Sample Health Hazard Assessment References
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Chapter 3

WRITING THE-RFP TECHNICAL
REQUIREMENTS

Prp.RFP Activities

AMC is required by AR 602-2 to provide the MANPRINT manager for all
AMC developed materiel systems. In the unlikely event that the MANPRINT
manager is unknown to the RFP writer, the first task is to make this contact.
By the time you begin drafting the RFP technical requirements for a system,
many events and activities will already have taken.place concerning that system.
Some of them are important in shaping the structure and content of the RFP.
In the following paragraphs, some significant activities and actions will be
discussed. For each pre-RFP activity or action, the subparagraphs below will
identify:

a. What the activity or action is,
b. 'Who is responsible, and
c. .How.it relates to the RFP.

311 TRADOC MANPRINT Joint Working Group (MWG)

a. The MJWG is a committee to manage MANPRINT issues during the
materiel acquisition process. The exact make-up and leadership is
determined by the TRADOC proponent school based on assets available
and the type of acquisition conducted. A representative of AMC usually
attends MJWG meetings. Suggestions for additional representatiou
include Directorate of Combat Developments, Directorate of Training and
Doctrine, Directorate of Evaluation and Standardization, Safety Office,
Proponency Office, HEL, ARI, Office of the Surgeon General, Integrating
Centers, AMC/MSC/PM MANPRINT Manager, PM TRADE, AMC
independent evaluator and supporting proponent schools.
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b. The MJWG is established by the TRADOC proponent school. MJWG
responsibilities include:

Writing the SMMP
"Planning for MANPRINT analyses
Developing the Target Audience Description (TAD)

c. The MJWG is .the -focal point--for -system -MANPRINT issues -during
TRADOC's formulation of the requirements document. If the drafter of
the RFP technical requirements is not a member of the MJWG, contact
should immediately be established with the AMC representative to the
MJWG or with the group itself through the TRADOC proponent school.
The-key document to obtain is the SMMP.

3.1.2 System MANPRINT Management Plan (SMMP)

a. The SMMP is the MANPRINT management guide that is prepared by the
MJWG for each development, non-developmental, and materiel change
(product improved) system. It is a plan which identifies the important
MANPRINT issues anticipated in the system acquisition and outlines the
proposed actions to resolve these issues. It is the first program
management document in the entire acquisition cycle and is initially
prepared by the MJWG in the same time-frame as the O&O Plan.
Personnel preparing the 0&O Plan should address the concerns expressed
in the SLMP in the appropriate areas of the O&O Plan (e.g., Paragraph
7).

b. The SMMP is initiated by the TRADOC proponent school MJWG,
prepared with the assistance of AMC, and approved by both TRADOC
and AMC.

c. The SMMP functions as an audit trail to identify all the tasks, analyses,
trade-offs, and decisions that affect MANPRINT issues of a system.
However, the SMMP itself is not a collection of documents. The
documents must be obtained from other sources. If the RFP drafter has a
question concerning a MANPRINT issue, the SMMP is the first place to
look for an answer or for guidance concerning how that issue has been
'treated.

3.1.3 Test and Evaluation Master Plan (TEMP)

a. The TEMP is a broad plan that relates test objectives to required system
characteristics and performance requirements, including MANPRINT
issues, in the system acquisition.
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-b.-- The TEMPis-prepared-by-the-mfnateiel-devetlper-irncoordination with-the
Test Integration Working Group (TIWG). The materiel developer, the
combat developer, the testing community, -the -trainer, and others are
represented on the TIWG.

c. The drafter of the RFP technical requirements should ascertain whether a
TEMP exists and, if it does, should search the TEMP for MANPRINT
issues and criteria (usually found in the Independent Evaluation Plan

_(IEP) or _an IndependentEyvaluation -Report.ER)t if there has _been a
previous phase of development of the system. Mx RFP drafter must
ensure that MANPRINT issues not only are identified, but are included in
the appropriate test and evaluation portions of the RFP as well. Whether
or not required by the TEMP, the RFP should require the collection of
individual soldier performance data during all system operation and
maintenance testing (see AR 602-2, para 2-11). If the TEMP ;s
perceived to be deficient in the test and evaluation of one or more
MANPRINT domains, the deficiencies should be brought, through proper
channels, to the attention of the TIWG and MJWG.

3.1.4 Cost and Operational Effectiveness Analysis (COEA)

a. A COEA is prepared to support decision milestones regarding materiel
acquisition. This analysis is a comparative evaluation of the competing
alternatives generally defined as systems and programs. It identifies the
relative effectiveness and associated costs of each alternative in order to
assist decision makers in selecting the preferred course of action to meet
an idenified need.

b. The combat developer is responsible for initiating, performing, and
reporting the cost effectiveness analysis. In special cases the analysis
will be prepared by or under the supervision of .aspcial task force or
special study group. On occasion an agency outside the Army may
prepare an independent analysis directed by Congress; Office, Secretary of
Defense (OSD), or HQDA. In all cases, the materiel developer is a
major participant and contributor to the analysis.

c. One can expect to find estimates of manpower and personnel costs in the
COEA, including training costs and projections of the cost of recruiting
and retaining soldiers with the required aptitudes.
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. .3.1.5 Cost and fTrainIng Effediveness Analysis (CTEA)

a. T-or tridning prigrams, aCTEA will be conducted as part of a system
specific COEA or as a separate analysis. The CrEA is conducted to
compare alternative training programs for systems in development or
&lready fielded systems in the same manner that the COEA is conducted
for hardware systems and programs.

- b. -Like the COEA,-the-CTE-1s-thc-'-es6siblty of, -d i.§usualy
prepared by, the combat developer. The CTEA frequently addresses
training devices, simulators and simulations as part of the training
program. Therefore, as with the COEA, the materiel developer is a
major participant and contributor to the CTEA.

The CrA 1-11 wil dzs! m~ nanpo*.;r and personnrel *-sur.e Un U
for the training program alternatives addressed.

3.1.6 MANPRINT Assessment

a. This assessment is conducted prior to milestone decision reviews on all
acquisition programs. The objective of the MANPRINT Assessment is to
provide an indication--at a particular point in the project's development--
of the likelihood that the eventual manned system will meet its
performance requirements. Note those last two words, "performance
requirements". The MANPRINT Assessment does not calculate a "score"
for each of the six separate domains; but, rather, predicts how the
manned system will meet it's performance -requirements.

b. The ODCSPER, HQDA is responsible for the MANPRINT Assessment
on all major defense as well as Army managed acquisition programs.
AMC, in coordination with TRADOC, lpepares, through HEL, the
MANPRINT Assessment on all nonmajor Level 1, 11 and III programs for
which AMC has oversight. Per AR 70-1, these MANPRINT Assessments
are conducted for Milestone 0 through Milestone III.

c. If a MANPRINT Assessment exists from a prior phase of system
development, it offers the opportunity to review MANPRINT issues that
were previously found to affect the system under consideration, and to
identify issues that should be addressed in the Statement of Work (SOW).
The drafter of technical requirements should also review the PM's
response to issues raised in the MANPRINT Assessment to determine
planned fixes to those issues.
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3.1.7 'ade-Off Analysis (-tA) ..

a. Ihe TOA contains the mission and performance rationale, analysis of
system trade-offs, and the selection of the best technical approach from
an operational and logistical standpoint.

b. The TOA is jointly prepared by the combat and materiel developers.

-- c. The RFP drafter can expect to-find .information-identifying-critical design
factors and potential MANPRINT cost drivers.

3.1.8 Target Audience Description (TAD)

.TAe "4D ik a quantitative a'-d qualitative descrption of ,hc soldiers ?';,

civilians who will operate, maintain, and support the equipment in a
proposed system. Among the most important _parts of the TAD is the
description of the aptitude score distributions of the soldiers who are
planned to be the primary operators and maintainers. Soldier aptitude has
been found to be an important determinant of training time and cost.
The TAD also contains information on other soldier characteristics, such
as physical characteristics.

When soldiers who are representative of the TAD provide comments and
judgments relating to the design and operation of a system, they are
referred to as a "user jury" or ",user juries."

b. The TRADOC proponent school's MJWG is--responsible for developing
the TAD. If assistance is needed--in this area, contact the TRADOC
proponent school combat developer.

c. The RFP drafter must draw upon the informaion contained in the TAD
to communicate to potential offerors the essential mental and physical
capabilities of the soldiers who will operate, maintain, and support the
various items of equipment in the proposed system.

3.1.9 Operational and Organizational Plan (O&O Plan)

a. The O&O Plan is the program initiation document for all materiel
acquisition programs except major systems requiring a Mission Need
Statement (MNS) or systems requiring a Training Device Need Statement
(TDNS). It outlines how a system is planned to be used and supported,
how it will ultimately contribute to combat capability, and in what
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organizations the system's different items of equipment will be placed. -If
applicable, it identifies the materiel to be replaced. Paragraph 6,
-Organizational Plan, and Paragraph 7, -System Constraints, of the O&O
Plan may contain statements of significant MANPRINT impact.

b. The O&O Plan is prepared by the combat developer in coordination with
others. It is approved by the Commander, TRADOC.

C. The O0 Plan is a source document for the ROC. MANPRINT
requirements and constraints would normally flow from the O&O Plan
through the ROC to the RFP as explained below. In the event the draft
O&O Plan has been provided to potential offerors for comment, the RFP
drafter should review industry -comments for additional MANPRINT
concerns.

3.1.10 Required Operational Capability (ROC)

a. The ROC is a formal requirements document which, when approved and
funded, commits a program to a development or production decision.
Usually it will not be approved until proof of principle has been
conducted under an approved O&O Plan. The ROC identifies the threat;
operational; reliability, availability, and maintainability (RAM); technical;
MANPRINT; logistical; and cost information necessary to start
development or acquisition of a materiel system. Paragraphs 5 and 8 in
all new ROCs address MANPRINT concerns.

b. 'The ROC is prepared by the proponent combat_ developer in coordination
with HQDA; materiel developer, training developer, rationalization,
standardization, and interoperability (RSI) manager, logisician;
MANPRINT planner, tester and evaluator, and interested major command
(MACOM).

c. The ROC is a prime source of input for the RFP. The performance
requirements of the manned system should be expressed in objective,
quantitative ,.ims; the maximum tolerable training burden should be
stated; and the likely aptitudes of the soldiers in the system should be
identified. These three essential ROC requirements--plus any direct
manpower limitations (e.g., "Crew size shall be no more than three")--are
used by the RFP drafter to set the parameters for subsequent trade-off
analyses to be performed by the contractor (see Figure 26). In the event
the draft ROC has been provided to potential offerors for comment, the
drafter of RFP technical requirements should also review industry
comments for additional MANPRINT concerns.
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3.2 MANPRINT and System Performance

Mhe task of preparing MANPRINT technical requirements for 'an RFP will be
greatly facilitated if the writer Will keep in mind that the ultimate goal of
MANPRLNT in the materiel acquiiition process is to enhance system

'performance and effectiveness in the field. In this c6ntext, the system includes
both the, equipment and the soldiers who operate and maintain it. The
enhancement of system performance can realistically occur only within the

-- personnel;--manpower, -total -forc:.ost-and other-constraints-on the Army-in the
real world. In preparing RFP input, the MANPRINT technical requirements
writer should view the task as an effort to deal efficiently with "soldier-related"
constraints in a coherent and coordinated way to enhance the performance and
effectiveness of the system being procured. The astute writer will draw upon
subject matter experts from the six MANPRINT domains to the extent that time

'ailability permit (see Appendix C) and, tlrough selecticr, cc,-.-,iot.
and tailoring, prepare and express in non-duplicative terms the set of
MANPRINT requirements most appropriate to the procurement at hand.

3.3 Drafting the RFP Technical Requirements

The definition process (Figure 4) is essentially an analytic process that converts
system requirements with MANPRINT implications (and by this point in the
development, these should be explicitly identified as MANPRINT requirements)
into specific actions required of contractor personnel and specific characteristics
to be exhibited in the hardware and software produced by the contractor. It is
helpful to think in terms of the deliverables such as the hardware, software,
technical publications, etc., in -ight of each of the six MANPRINT domains.
These domains -should be evaluated from the perspective of operations,
maintenance, and support, considering in turn the individual soldier, the crew,
and the unit. The MANPRINT process demands "system thinking" of the
broadest and most comprehensi',,i type. In preparing RFP clauses, never lose
sight of the fact that MANPRINT is an integration effort to assure system
effectiveness (see Figure 1), and therefore, performance is the bottom line. The
preparation of RFP MANPRINT clauses begins with a thorough review of the
ROC for MANPRINT requirements. In ROC documents written after
MANPRINT was implemented Army-wide, paragraph 8, MANPRINT and
paragraph 5, Operational Characteristics, are the places to begin. Paragraph 8
contains explicit MANPRINT requirements arranged by domain, while
Paragraph 5 may contain implicit MANPRINT requirements (concerning soldier
.performance). In documents originating before the implementation of the
program, MANPRINT is interwoven with other requirements such as ILS, and a
little more effort is required to isolate and extract the MANPRINT issues. In
either situation, it is helpful to examine the O&O Plan for MANPRINT matters
that need to be carried forward into the RFR
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The -balance of this chapter occasionally contains illustrative examples of
MANPRINT requirements couched in terms suitable for an RP, It must be
emphasized that these paragraphs are illustrative. They show, in general, how
the MANPRINT requirements for major, complex materiel (a tank or an
aircraft) might be organized and expressed. While they are realistic, they are
neither all-inclusive nor totally applicable to every RFP. They should not be
copied in bulk, but should be thoughtfully selected and adapted to the

.. - .-MANPRINT- -needs -of the -materiel -being procured, -as-has been done in the
example RFPs in Chapters 4 and 5.

3.3.1 Converting ROC Statements to RFP Requirements

-- the requiremen document (e.g,, a ROC prepared by 1"A4., 1 ,
been prepared in accordance with AR 71-9 and AMCITRADOC Pamphlet 70-2,
this is a relatively simple process. The requirements document will contain
four essentials illustrated in the upper portion of Figure 24. The RFP drafter
then incorporates those essential MANPRINT constraints in appropriate portions
of the RFP (as explained below). However, where any one of those essentials
is missing from the requirements document (as is frequently the case in ROCs
produced before promulgation of the MANPRINT program), the RFP drafter
needs to refer to paragraph 3.3.4 of this document to learn how to produce the
missing essentials.

a. Soldier Identification. Either the TAD or a replacement for the aptitude
portion (as explained in paragraph 3.3.4 below) should be included in the
personnel subsection ot the System Specification.

APTTDES ANDMINIMUM
CHARACTERISTICS ACCEPTABLE ACCEPTABLE

OF USER TRAINING PERFORMANCE MANPOWER
PERSONNEL BUDNOF CFitICAL LMT

TASKS

Figure 24. Establishing the Parameters for MANPRINT Trade-offs
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b. Training Burden. Either the TRADOC-developed training burden (in time
---and -cost -dimensions) or a replacement statement (developed as explained

----in paragraph 3.3.4 -below)-should be included-in the training subsection of
the System -Specification.

c. Soldier Performance Standards. Either the existing standards drawn
directly from the requirements document or standards derived from
-analysis and interpolation of whatever system performance requirements
..d6 exist (as expliined in paragriTph 3.3.4 below)'05-kld be written into
the performance characteristics section of the System Specification.

d. Manpower Limits. The limitations and requirements for the organiza-
.tional structure to which the equipment will be assigned should be found
in the organizational section of the ROC and O&O Plan. That
info,,nnation sh,,uld be referienced in that portion oi tine scope of work
which requires the contractor to determine the most cost-effective
organization(s) for manning the system.

3.3.2 ROC Paragraph 8, MANPRINT and ROC Paragraph 5, Operational
Characteristics

The RFP drafter should begin with paragraph 8, as this is the central source of
MANPRINT requirements information. In a well-written ROC, this section will
contain the four MANPRINT elements shown in the top portion of Figure 24.
Examine this section in detail and include in the RFP those MANPRINT
requirements that the contractor needs to address. For example, paragraph 8
should have a manpower/force structure assessment which estimates manpower
requirements per system, per unit and the total Army, including Active, Army
National Guard (ARNG), and Reserve (USAR) forces. In addition, examine
this section in detail and separate items that are solely Army responsibility from
those that the contractor needs to address, and include the latter in the RFP.
(For example, a requirement to reduce manpower requirements by Army
component is essentially an Army issue which should not affect the contractor.
However, if increases in force structure are required, those increases are likely
to affect the contractor's work and should, therefore, be included in the RFP.)
Also include any government furnished information that the contractor will need
in fulfilling contract requirements, such as the TAD. In most cases the
requirements of Paragraph 8 can be transferred directly into the RFP using the
illustrations that appear later in this chapter and the RFP examples in Chapter 4
-gnd 5 'as guides.

In ROC Paragraph 5, look for system performance requirements (effectiveness
and availability) which have direct impact on MANPRINT. Also determine if
there are soldier-machine interface (SMI) issues in this section. SMI impacts
on the manpower, personnel, and training domains as well, making it a good
place to start. Keep in mind that most Army materiel must be operable and
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.maintainable by. both male and female .soldiers. Look for the workload and
task difficulty placed 'on the soldier. 'These can influence crew size, personnel
skill-levels, and -training resources required. Information and communication
interfaces also are highly important. Information is useful to the soldier only if
it is visible, audible, legible, -or intelligible and then only if it is
comprehensible. This applies to information -from machine to soldier and from
soldier to soldier. The MANPRINT requirements derived can be converted into
RFP requirements following the examples appearing later in this Chapter and
-the RFP examples of Chapters 4 and 5. --

3.3.3 Considering Other MANPRINT Requirements Sources

As noted, many activities will have taken place by the time the RFP drafting is
begun. However, me 'RFP may :have to be constructeu wMle soeiC of the
supporting documents are being written by other agencies. The RFP drafter
may find it necessary to use draft versions of these supporting documents
during preparation of the RFP. The ROC and the O&O Plan are prime sources
of MANPRINT input into the RFP. If the ROC or O&O Plan havz not yet
been prepared or are inadequate in the MANPRINT area, the MANPRINI
Assessment may provide the needed coverage. This Assessment can be a
helpful source of MANPRINT issues, some of which may need to be translated
into contractual -requirements. Additionally, the ILS Manager may be able to
offer information on manpower, personnel, training, and safety which may be
available from a LSA in an earlier phase of the materiel acquisition process.

3.3.4 Bridging Gaps in MANPRINT Requirements

For MANPRINT requirements to be effective in influencing the design of
system hardware and software, all four of the essential components identified
-earlier must be evident: (1) identification of the aptitudes of the soldiers who
are projected to be the system operators and maintainers, (2) statement of the
maximum training burden (in terms of time and cost) that the Army can bear
for the new system, (3) statement of the minimum acceptable performance
expected from the soldier-machine system, and (4) statements of any manpower
or organizational limitations and requirements for the most cost efficient use of
manpower. If any one of those four parts is missing, the system designer
(contractor) is offered an -escape from what is intended to be the responsibility
of his design team for the ultimate performance of the system in the field with
Army troops. Consequently, where any of the first four essential MANPRINT
requirements shown in Figure 25 are missing, they must be created and
included in the appropriate place in the RFP.
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a. Manpower Limitations. If manpower constraints are missing from the
-O&Q -Plan -and the ROC,,the RFP drafter -should check to see if a
-'HARDMAN analysis was conducted earlier. Findings from such analyses
are helpful in creating the manpower constraints needed for the RFP. In
the-absence of HARDMAN information, the RFP drafter should require
in the 'SOW that the contractor develop an organizational structure which
includes the operations, maintenance, and .support elements needed to

-support the system -mission. At a minimum, the -structure evaluated
-sliould-contaii-the opfaf6r, ma i-i-nafie aid suport d n-oideratibns for
the item of equipment under development. Analyses of minimal
organizational structures should be conducted and the results traded-off
with training cost and overall cost to the Army.

b. Soldier Identification (Characteristics of User Personnel). If the Target
Audience Description ib ...issing, soldier aptitude rcquirce.,:, i,.
inclusion in the RFP can be created by identifying the MOS of the
personnel forecasted as operators and maintainers, and then noting the
minimum "qualifying score" on the Armed Services Vocational Aptitude
Battery (ASVAB) subtests that determine each MOS. -The aptitude range
for each personnel position can be -determined by calculating the lowest
20% of aptitude scores in that MOS.

SYSTEM CONCEPT (SC)

MANPRINT ,U,
REQUIREMENTS AL.OCATON

MANPOWER
LIMITATIONS , -EV ALUATIONTHARDWARE & .

.-30FTWARE Ptsw -

DESIGN osAAYtSH
SOLDIER 'CONCEPTS THAT.LLNERS WITH
IDENTIFICATION , , THE IiENTIRED

. ...... APTTTUDS A ThE YESi PROPOSED TRAINNG CONTINUETRAINNG , -, IN GIVEN
TRAINING OGNZrOALIMITATIN OPERATIONS &''MAINTENANCE STRUCTURE CAN

TRAIINI ' MEET THE SYSTEM
CONEPTS PERFORMANCE NO

SOLDIER CONCEPTS SPECIFICATIONS?
PERFORMANCE .---- - -- P....S
STANDARDS

*OANAH-A1'1OAL,
CONCEPTS

* I

MOVIFYIREPLACE SC

ARMY INDUSTRY INDUSTRY

Figure 25. How MANPRINT Requirements Affect Initial Design Conctpis
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. . c. Training Limitation (Maximum Training .Burden). Statement of this
burden presupposes that the TRADOC combat-developer who originated
the, requirements document has inventoried the training resources his
center has available (considering .all of the institutional training which

-must be supported for all of the systems for which that school is the
proponent) and has carefully calculated what could be made available for
the new system. In similar fashion, unit training demands in terms of

,time, supplies, devices and facilities must -be assessed against available
-- -resources. For--example, the Amy -Reserve aM Niibhnl Guard have a

limited number of training days per year (37 and 38 days respectively); if
the training requirement exceeds available days, then their training
readiness will suffer. How many training days does an active Army unit
have after subtracting time for exercises, Army Training -Evaluation
Program (ARTEP), maintenance, and local command requirements? Will
the sustainment training n',_-.r'meiu fit in the available traumig t,,x' a.
not what are the alternatives if training readiness Is to be maintained?
Where no such calculation.has been made, the RFP drafter can calculate
a rough equivalent by determining the time and cost of both institutional
and unit training for the .system which will be replaced by the system
about to be acquired. Where a predecessor system exists, the training
time required to support it can be used as a rough baseline, and a
mquirement not to exceed or to reduce that time might be included in the
RF. Since TRADOC will normally have an opportunity to comment on
the completed first draft of the RF, TRADOC will have an opportunity
to correct any errors in such an approximation of the training burden.

d. Soldier Performance Standards.

(1) In making equipment design decisiois it 'is important to remember
that different combinations of aptitude and training can produce
acceptable soldier performance. Since acquiring high-aptitude
personnel or training low-aptitude personnel increases Army costs,
there is a trade-off which the Army wants the contractor's design
team to make between the use of high-aptitude personnel and the
need to provide excessive training for low-aptitude persornel. The
contractor cannot make the design trade-off (Figure 26) unless he
knows what level of performance is minimally acceptable.

(2) Soldier performance standards can be developed analytically from
system performance specifications (as explained in detail in
Reference 109). The RFP drafter needs to determine the
"minimum acceptable performance" value shown in Figure 26 in
order for the contractor to be able later to perform the trade-off
illustrated it that figure. Even where the requirements document
may be ambiguous on some system performance requirements, the
analytic process that is necessary to determine minimum acceptable
soldier performance can be accomplished by:
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.(a) identf-ying the system missions and stating them in terms of
-actions to be performed (Appendix A-of Reference 110).

(b) analyzing those actions in terms of -the functions to -be
performed by the hardware, software, and soldiers (Appendix
B of Reference 110).

-(c) .-determining --the critical -soldier tasks. -for -operations,
maintenance, and -support of the system (Appendices C and
D of Reference 110).

(d) calculating the time and accuracy requirements of each
critical task based on the overall system performance
requirements onrl (if available) the system crror budget.

3.3.5 Coordination of MANPRINT RFP Requirements

From the MANPRINT viewpoint, it is important that the draft RFP be
coordinated with the System MANPRINT Manager, the MJWG, the TRADOC
System Manager, and the ILS Manager. In the absence of a MJWG, coordina-

DESIRABLE DESIGN TRADEOFF UNDESIRABLE DESIGN TRADEOFF

RANGE OF RANGE OF RANGE OF RANGE OF
SOLDIER *ACCEPTABLE SOLDIER SOLDIER ACCEPTABLE SOLDIER

APTITUDE PERFORMANCE APTITUDE PERFORMANCE

W7 0 0 .7

M .NMU MINIMUM

0 &
MIIMUM ACCEPTABLE

H" ACCEPTABLE H

LOW LOW

1RAJIma BURuEN TRAINING BURDEN

DESIGN CONCEPT A DESIGN CONCEPT B

Figure 26. lExample of Aptitude, Training, and Soldier Performance Trade-offs
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tio': should be made with appropriate agencies-selected from among those listed
in Chapter 2. This c5ordination should occur before the MANPRINT technical

Srefuirements are submitted to the Contracting Officer.

3.4 M ANPRINT in the -RFP Structure

The primary task of an RFP drafter is to convey to industry what it is that the
_government wishes to .procre.. Two._skills are required: first, .mastering -the

- --many technological areas that must be covered in the RFP for a major system
and, second, understanding the laws, regulations, and policies that govern RFP
format and content. Few individuals are experts in both. Consequently, this
handbook has been prepared to assist technological experts in communicating
with -procurement specialists "in-preparing an RFR It is important for the

-technological 'expert to understand that an. RFP has a reasonably standard f--"
that enables industry to develop competence in reading and interpreting RFPs.
An approach (like MANPRINT) to technical requirements does not obviate the
need for its practitioners to learn the well-established rules for communicating
-with industry. In particular, it is important for the MANPRINT expert to
realize that there is not just a single place in the RFP where MANPRINT
matters should be included, but at least six:

a. The Executive Summary explains to senior industry personnel the major
emphases in the procurement. This is most effectively accomplished by
summarizing the weighing of issues in the source selection process. The
role of MANPRINT in source selection should be made clear.

b. ---The Statement of Work (SOW) states--what the Army wants the
contractor lo do (i.e., task statements) in developing -the system. -It
describes deliverables to be provided under the contract and the work to
be done to assure that the developed system performs as specified.

C. The System Specification describes how the system hardware and
software is supposed to appear and perform (in Section 3), and how that
appearance and that performance are to be verified (in Section 4).

d. The Contract Data Requirements List (CDRL) explains to an offeror what
information (often reports) the contractor will be required to furnish to
the government about the tasks being accomplished and the performance
of the hardware and software being developed, how -often, and in what
form. The process for preparing a CDRL is complex and highly
structured. In general, once the needed MANPRINT data are identified,
the specific data requirements and schedule of delivery are spelled out in
the RFP using DD Form 1423, "Contract Data Requirements List
(CDRL)". Each data item is keyed to a tasking in the SOW or to a
specification requirement. The data must be described in terms of
standardized Data Item Descriptions (DIDs) which are themselves
cataloged in the Acquisition Management Systems and Data Requirements
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Control List (AMSDL). -Reference 11l provides an excellent and highly
4eadable explanation of the data requirements specification process.

e. -Instructions to Offerors contains many helpful hints to an offeror trying
to write a responsive proposal. These instructions often include
coordination statements (e.g., that the MANPRINT and ILS programs
should not be conducted in a duplicative fashion), and instructions on

-what specific matters must be.covered -in detail-in thelechnical proposal.

f. Proposal Evaluation Criteria explain 'to an offeror how his technical
proposal will be evaluated by the Source Selection Evaluation Board
(SSEB). Both technical criteria and relative Importance are shown.

The emphasis to be accorded to MANPRINT in a specific contract should Ne
aetermined by the government before the solicitation is prepared. This decision
will guide the requirements for MANPRINT effort throughout the RFP and will
determine the relative cost of the MANPRINT work under the contract. Part of
the writer's task is to carry out this general guidance by preparing specific
MANPRINT requirements for each of the above dlements of the RFP. These
must be carefully selected and balanced to obtain the maximum benefit from
the total MANPRINT effort expended. That is to say that the requirements in
the SOW and System Specification (if there is one; see Figure 27) must be
carefully coordinated, and the CDRL should order only the minimum amount of
data needed. After the system MANPRINT requirements are expressed in the
SOW and system specifications their impact is enhanced by linking them to the
proposal award evaluation factors. This is done in Section L (Instructions and
Conditions and Notices to Offerors) and Section M (Evaluation and Award
Factors) of the RFP. The emphasis on MANPRINT in Sections L and M
reflects the degree of importance that the Army attaches to MANPRINT, helps
the contractor prepare his proposal, and guides the source selection process (See
Reference 124). In any RFP, Section L must be consistent with the emphasis
and weighting factors afforded MANPRINT in Section M. The emphasis to be
placed on MANPRINT can then be summarized and conveyed to industry in
the Executive Summary.

3.4.1 MANPRINT In the Statement of Work (SOW)

a. General. Within an RF the SOW identifies the broad requirements
which the Army wants the contractor to address during a specific phase
of system development. The focus is on the contractor and the SOW
language defines the minimum required contractor efforts. Depending
upon the development phase, a typical SOW might task the contractor to
conduct analyses; to implement a MANPRINT program; to collect and
analyze human performance data on equipment mockups or prototypes; to
analyze the results of cost, schedule, and performance trade-offs; or to
perform MANPRINT test and evaluation activities. General quidance for
writing a SOW is contained in MIL-HDBK-245. This reference explains
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what goes into different types of SOWs and how to tailor SOW
:statements to complement requirements which may appear elsewhere in
the RFP The Handbook also -describes the solicitation documentation
,appropriate to specific system development phases. Documentation for
several of the phases is summarized in Figure 27. Technical data
requirements stemming from the SOW are described using Data Item
Descriptions (DIDs) and delivery is ordered using the Contract Data
Requirements List (CDRL).

b. Specific. Unfortunately, the portion of M[L-HDBK-245 dealing with the
organization of the SOW is substantially out of date. While an
occasional contracting officer will insist on following it anyway, most
contracting officers can be expected to exercise their permitted discretion
and to locate all MANPRINT requirements in a single subparagraph of
paragraph " Gmup..g all ,A'1.ANPR1 T reqircme..a ... -
considerably aids industry in understanding the scope of the program and
the level of resources which are likely to be required. The technical
requirements within the MANPRINT paragraph may be organized in a
variety of ways. Two different organizations of MANPRINT technical
requirements in a SOW are presented in the examples used in this
handbook. Both of these approaches are modeled after real SOWs used
in the acquisition of materiel. Other approaches to organizing the
materiel are acceptable, and the writer will need to look to his agency
guidance for specifics. In the example in this chapter and in Chapter 4,
the MANPRINT technical requirements in the SOW are organized around
the following outline:

-(1) -General MANPRINT program requirements

(2) Requirements within each MANPRINT domain

(a) Plans

(b) Specific technical requirements

(3) MANPRINT test and evaluation - all domains

(4) MANPRINT reviews - all domains

In the SOW in Chapter 5, the order of the MANPRINT technical
requirements follows the outline:

(1) General MANPRINT program requirements

(2) Requirements within each MANPRINT domain (as appropriate)

(a) Plans
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CONCEPT.EXPLORATION DOCUMENT CONTENT
DOCUMENTS

... O -PROGRAM OBJECTIVES -

CDRL MISSION, SCHEDULE AND COST GOALS

* PARAMETERS FOR TRADE-OFFS

NO SPECIFICATIOFN

DEMONSTRATION AND VALIDATION
DOCUMENTS

. PRELIMINARY DESIGN PARAMETERS

TYPE 11 - PROGRAM PLANNING TASKS
sow

. HARDWARE PROOFING TASKS
- SYSTEM DEFINITION TASKS

. DESIGN - TO - COST TARGET

SPECIFICATION OR TECHNICAL
DOCUMENT-PERMITTED

FULL-SCALE DEVELOPMENT
DOCUMENTS

- SYSTEM DESIGN TASKS
CONTRACT

SPEC • SYSTEM DEVELOPMENT TASKS

T SYSTEM TEST AND EVALUATION

* PRODUCTION DOCUMENTATION

NOTE: Adapted from MIL-HDBK - 245B

Figure 27. Types and Contents of RDT&E Contract Documents
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(b) Specific technical requirements

(c) Test and evaluation

(d) Reviews

(3) General MANPRINT program reviews

It should be noted that the MANPRINT illustrative material which
follows, and the example SOWs in Chapters 4 and 5, generally adhere to
the provisions of MIL-HDBK-245. (Except that the MANPRINT SOW
requirements are all located together, not framented throughout the
document). Specifically, the SOW is written in terms of the work to be
performed by the contractor. Where that work is intended to resuh. .,o
deliverable product (e.g., a program plan, report of analysis, test plan, or
test report), the delivery is ordered in the CDRL, which also references
the applicable DID. AR 700-70 states that specifications, standards, and
related documents (e.g., DIDs) must be selectively applied and "tailored"
to impose the optimum set of essential requirements. Tailoring is the
process by which individual requirements (sections, paragraphs, sentences,
words) of the selected specifications, standards or related documents are
evaluated to determine the extent to which they are applicable for a
specific acquisition. It can be accomplished by specific citation or by
deletion from a larger whole. In the case of DIDs, it can only be done
by deletion. A more complete discussion of tailoring is contained in
Reference 111 of Appendix A. The writer must ensure that
specifications, standards and other references cited in the MANPRINT
requirements of the RFP, (in Sections 3 of both SOW and/or System

-'Specification) are also listed in the Document Summary List (DSL) of
Section C of the RFP.

c. MANPRINT Requirements in the Work Breakdown Structure. Many
solicitations will include a preliminary Work Breakdown Structure (WBS)
in accordance with MIL-STD-881A, Work Breakdown Structure for
Defense Materiel Items. If a WBS is included in the RFP on which the
writer is working, then it is important to contact those preparing that
WBS to ensure that they properly include the contractor's MANPRINT
labor (producing plans, conducting tests and analyses, and writing
reports). Failure to include MANPRINT explicitly in the WBS usually
means that the contractor will not be paid for performing MANPRINT
work. Including MANPRINT fully in the WBS also has the benefits of
working the program into the structure of the contract: MANPRINT will
appeaf in the List of Supplies and Services (Section B of the RF-), and
usually in its own Contract Line Item Number (CLIN).

3-18 AMC-P 602-1



Chapter 3 -.Writing the RFC- Technical Requirements

3.4.1.1 General MANPRINT Program Requirements

This section defines the overal einpha'sis that the government places on the
MANPRINT program within the spedfic RFP. The relative emphasis to be
placed upon MANPRINT should be decided by such consideradons as the type
of materiel being acquired, the phase of development, MANPRINT priority, and

.available funds, to name a few. In this section the offeror is told what the
government expects in terms of the objectives and scope of the MANPRINT
Wf'ort; thi'-Pfessionra'Ievel -6f program execution;-and-lhe -relationship--of the
MANPRINT effort to other programs required by the RFP. Detailed
MANPRINT requirements should appear fn ihe later sections. This section
should be both general and brief as Mastrated by the example which follows.

(Note: Examples of MANPRINT applications throughout Chapter 3 are
,%nlosed with a black burder for ease of identification.)

S EXAMPLE

3.8 MANPRINT

3.8.1 Planning and Execution

An adequately staffed MANPRINT .effort shall be dedicated to and be an
integral part of the hardware and software analysis, design, development, and
test'process. -- MANPRINT lirogfa1i limited to ex post lhco review Is not
acceptable. Accordingly, a MANPRINT Program shall be planned and executed
to meet the objectives, characteristics and constraints set forth below and in the
System Specification. The program shall effectively integrate the M1ANPRINT
domains with one another and with the design process, and shall show
relationships with the ILS and Quality Assurance programs.

3.8.2 Objective

The objective of the MANPRINT effort shall be to integrate all elements of the
system involving soldier performance and safety and, based thereon, to
influence system design so as to optimize total manned system 'ffectiveness.
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3.8.3 Scope

MANPRINT..Program elements shall include -manpower and -personnel
requirements, training programs, lIFE, system safety considerations, and
biomedical and health hazards. The emphasis of MANPRINT shall be on: (1)
early recognition and resolution of soldier operational, maintenance, and support
issues; (2) system performance (effectiveness and availability) to include
personnel performance; and (3) fielding of a system which meets the total
o rtional and support unit requirements. The MA.NPRINT Ptogram - -
coordinated with QA, ILS, RAM, and LSA activities to achieve an integrated
overall effort without duplication.

END OF EXAMPLE

3.4.1.2 Requirements Within Each MANPRINT Domain

This section sets forth the requirements for program plans within each
MAINPRINT domain and defines the scope of effort to be performed in each of
the domains. The scope and level of effort in each domain must be tailored to
suit the type of materiel being acquired and the acquisition phase. There is no
general rule for establishing the scope and level of MANPRINT effort.
indiscriminate application of equal treatment to all domains could lead to
pointless effort in some domains and inadequate effort in others. Each of six
domains must be considered individually, and requirements must be prepared
which are appropriate to the specific acquisition at hand. Except for the
Manpower and Personnel domains, useful documentation exists in the form of
approved military standards and/or specifications and Data Item Descriptions
(DIDs). (See Table I and Appendix A). Follow-up action by the writer is
necessary to assure that the MANPRINT technical requirements of this and
subsequent sections are included in the costing provisions of the RFP (usually
$ction B). The contractor can hardly be expected to perform efforts for which
he is not paid and ambiguity on this point may lead to future disputes. An
example of MANPRINT domain requirements follows.
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3.8.4 MANPRINT Program Emphasis Areas

Within the context of the above considerations, the MANPRJNT program shall
include as a minimum the following domains:

3.8.4.1 Manpower and Personnel

3.8.4.1.1 Manpower and Personnel Program Plan

A Manpower and Personnel Program (MAPP) Plan shall be prepared and
delivered to the procuring activity lAW DI-[see draft DID in Appendix D],
Sequence A on DD Form 1423. The MAPP shall include, but not
necessarily be limited to:

a. A description of the analyses by which the contractor and subcontractors
will address manpower and personnel issues and their impact on
equipment design and performance, meet manpower and personnel
constraints, and generate manpower and personnel information required by
the contract.

b. A description of the procedures for coordination of Manpower and
-Personnel Program activities with activities covered in the Human

---- ngineering -Program -Plan and .the Training -Program and Training
Equipment Plan.

c. 'A -description of the procedures for multiple use of common data, and
procedures for coordination and avoidance of duplication of activities in
the Logistics Support Analysis (LSA) and Integrated Logistic Support
(LS) program (e.g., Task analysis results).

3.8.4.1.2 System Function Analysis

A System Function Analysis (SFA) shall be conducted for each materiel design
concept under consideration. The information may be obtained either from the
Human Engineering System Analysis Report (HESAR) or LSA Task 301
depending on which is evoked. The SFA shall include, but -not be limited to:

a. A description of each operational, maintenance, and support function
necessary for system performance and availability.
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. EXAMPLE - CONT'D

b. An inventory of the tasks that personnel must perform for each design
concepL All tasks shall be covered, including all physical, information
processing, and communications tasks. , A task inventory report shall be
prepared-IAW DI-[see-draft-DID-in Appendix -D],-Sequence A -on DD
Form 1423.

3.8.4.1.3 Task Performance Requirements Analysis
A Tas~k Performance R euirements Analysis (1PRA) sh ,-1- per -ed fo,

each function allocation alternative developed for each design concept under
consideration. Performance standards shall be established for each critical task
identified in the SFA that involves personnel. Critical tasks, as specified in
paragraph 6.2.1 of MIL-H-46855, -shall be identified during the TPRA and shall
be separately listed and described. Critical tasks shall be subjected to a task
analysis. In addition, other tasks specified in paragraph shall also be
analyzed. The performance standards for each critical task shall be:

a. Stated in terms of minimum acceptable .accuracy and maximum

acceptable time.

b. Derived from the system quantitative performance requirements.

c.. --Directly related to the measures to be -used in -the evaluation of system
-effectiveness. These quantitative performance requirements shall
subsequently be used in both system analysis and system testing.

The TPRA shall be reported IAW DI-MISC-80711, Sequence A on DD
Form 1423.

3.8.4.1.4 Manpower, Personnel and Design Trade-off Analysis

Where performance problems have been identified in the TPRA, the contractor
shall provide a Manpower, Personnel and Design Trade-off Analysis (MPD'IA)
to identify alternate design concepts that maximize tas and system performance
levels while remaining within manpower and persunnel constraints established in
paragraph __ The analysis shall address options among manpower, personnel
and equipment design considerations. Factors analyzed shall include, but not be
limited to personnel aptitude levels, grade levels, numbers of military
occupational specialties (MOS), numbers of personnel/materiel interfaces, person
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EXAMPLE --CONT'D

to person interfaces, and the work place environment. The results of the
MPDTA shall be applied in equipment design decisions. The analysis shall be
included in the results of LSA Task 303.2.5

3.8.4.2 Training

3.8.4.2.1 Training Plan

The contractor shall develop a uaining plan that meets the requaemen,' vi
MIL-STD-1379C; documents training requirements; identifies actions to be
accomplished by both the contractor and Government; and establishes
milestones and schedules for providing institutional and nortinstitutional training
-for operations, maintenance and support personnel. The training plan shall be
lAW DI-H-7066, Sequence A on DD Form 1423.

3.8.4.2.2 Training Courses

The contractor shall design, develop, and conduct an Initial System Operator
Course for Government-selected personnel. Training shall include, but not be
limited to, the skills and knowledge necessary .to set-up, teardown, activate,
checkout, operate, maintain, troubleshoot, and repair the system. The course
shall teach all tasks selected as a result of the task Analysis conducted by the
contractor and approved by the Government.

3.8.4.2.3 Training Devices

The contractor shall propose and, upon approval by the procuring activity,
design training devices that are based on and exhibit traceable hierarchical
relationships to the operations, maintenance, and support tasks for which each
individual device will train. A learning analysis that considers current Army
training methodology shall be used to determine the optimum mix of training
devices required, dependent upon learning difficulty and task criticality. The
devices shall provide the capability to train operators in individual and
collective tasks and provide impacts of combat support and other combat
service support assets in a collective training environment. The training device
shall be able to rate manned system performance and present that information
as a level of readiness.
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EXAMPLE - CONT'D I

3.8.4.3 Human Factors Engineering

3.8.4.3.1 General

A human factors engineering effort shall be conducted to achieve the required
system's effectiveness related to personnel performance during operation,
maintenance, and support and to make economical demands upon manpower
resources, skills, training, and costs.

3.8.4.3.2 Planning and Execution

An adequately staffed Human Factors Engineering (HFE) effort shall be
dedicated to and be an integral part of the system analysis, design, and test
process. An HFE program effected by personnel limited to consulting or ex
post facto review roles will not suffice. Accordingly, an HFE Program shall be
planned and implemented in accordance with MIL-H-46855, as applicable to the
system development objectives, characteristics and constraints, with the
following exceptions:

a. Paragraph 3.1.1a - Delete first three centences. Change seventh line to:
"Each task which must be performed to accomplish allocated functions
shall be analyzed to determine the human..."

b. Paragraph 3.2.1.1 - Delete.

c. Paragraph 3.2.1.1.1 -Delete.

d. Paragraph 3.2.1.1.2 - Delete.

e. Paragraph 3.2.1.1.3 - Delete.

f. Paragraph 3.2.1.2 - Delete.

g. Paragraph 3.2.2 - In 2nd line, delete all text following "equipment."
Delete 3rd line. In 4th line, delete "other appropriate."

h. Paragraph 3.2.2.3e - Delete.

i. Paragraph 3.2.2.5 - In 12th and 13th lines, change "shall be reflected" to
"are available for inclusion."
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EXAMPLE -CONT'D I

j. Paragraph 3.4 - In 2nd line, change "shall" to "should."

The -FE plan shall be JAW DI-HFAC-80740, Sequence A__ on DD Form
1423.

3.8.4.3.3 Objective

The objective of the HFE effort shall be to assure that the system design is
consistent with the capabilities and limitations of the fully equipped soldier to
oper , mair,&in, suppi), azj ur"spa it in- its operational cztviron .......
consistent with tactical requirements and logistical capabilities. The operational
requirements specified in the ROC and system specifications shall be obtained
with the soldier-in-the-loop.

3.8.4.3.4 Scope

To attain the above objective, the scope of the HFE analytic, design, and test
activities shall include compensation for the effects of personal equipment;
clothing; protective gear;, extremes of natural environment including
atmospheric, degraded visibility, thermal, and terrain conditions as defined by
system requirements; workload contingencies; and combat training scenarios for
each deployment mode and intended duty cycle (normal, sustained, and
emergency).

3,o.4.3.5 Human Factors Engineering Program Emphasis Areas

Within the context of the above considerations, the human factors engineering
program shall include, as a minimum, the following emphasis areas:

a. Analyses. Human Factors Engineering analyses of the system shall be
performed as applicable to the objectives of the contract in the areas
outlined by MIL-H-46855 (as tailored) in general and the following
system functions and issues in particular.

(1) Electronic Equipment Operation. Effectiveness of user-
control/display/communication/environment integration for
accomplishment of operator tasks including display legibility,
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EXA LE - -4'D

decision-making, fault isolation using system BITE, capability of
handling high-density raids, compatibility with potential
command/control/communications links, control-display dynamics of
target acquisition, interrogation, ranging, IFF, etc.

(2) Task Sequences. Capability of integrated hardware/software/
personnel procedures to undertake emplacement, orientation,
alignment, initialization, checkout, firing, displacement, march order,
-and resupply, consistent with system performance requirements.

(3) Portabilityiman-tnuisportaoility. suitability of equipment ioaas,
weight and configuration to meet portability/man-transportability
requirements.

(4) Weapon Configuration and Controls. Suitability of weapon
configuration to facilitate the gunner's performance in a safe, error-
free manner, consistent with specified requirements; location,
configuration, and actuation characteristics of weapon controls for
safe and arm, ranging, aiming, firing, etc.

(5) NBC Environment. Capability for the system and crew to
withstand an NBC contaminated environment and decontamination
without losing the ability to accomplish the assigned mission.

(6) Man Rating. Data shall be collected and analyzed to define the
system's personnel environment during firings, including but not
limited to noise, recoil, high velocity particles, secondary debris,
exhaust products, thermal energy, and visible energy effects. In
addition, the contractor shall compare measured parameters with
those considered acceptable and shall provide data verifying the
adequacy of any protective measures.

(7) Maintainer Interface. Suitability of maintainer/hardware/
software/procedures to facilitate the meeting of system performance
requirements including accomplishing maintenance Involving fault
isolation, manipulation, access, removal, replacement, and repair,
manual operations involving pulling, pushing, lifting, or carrying;
and compatibility of tools with tasks, handwear, and environment.
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EXAMPLE - CONT'D

b. Design and Application. Human engineering applications to design shall
be governed by that human performance necessary to meet or exceed
system requirements as stated by the system specification and
conformance to applicable provisions of MIL.H-46855. Analysis findings
s1ial1 be applied to the system-design. -

c. Mockups and Models. At the earliest practical point in the development
program (preferably before PDR and in no case later than CDR) and well

-before fabrication of system prototypes, full-scale three-dimensional
mockups of equipment involving critical human performance shall be
constructed. Th6 propos,-, -Huma,. Elgi-ee"rin- "ro( .

specify mockups requiring procuring activity approval and modification to
-reflect changes. The workmanship shall be no more elaborate than is
essential to determine the adequacy of size, shape, arrangement, and panel

-content of -the equipment for human use. The most inexpensive materials
practical shall be used for fabrication. These mockups and models shall
provide a basis for resolving access, workspace and related human
engineering issues, and incorporating these solutions into system design.
Upon approval by the procuring activity, scale models or computer aided
design (CAD) techniques including an anthropometric model may be
substituted for mockups. In those design areas where systems/equipment
involve critical human performance and where human performance
measurements are necessary, functional mockups shall be provided,
subject to prior approval by the procuring activity, The mockups shall be
available "or inspection as specified in paragraph _ . Disposition of
mockups and models after they have served the purposes of the contract,
shall be as directed by the procuring activity.

d. System Simulations. Full system simulation will be utilized to provide a
means to evaluate the system design, identify soldier-machine shortfalls
and concerns, resolve existing soldier-machine problems, and support the
system design effort (lAW DI-HFAC-80742).

3.8.4.4 System Safety

The contractor shall conduct a system safety program (SSP) lAW Task 100,
MIL-STD-882. The SSP shall integrate safety (consistent with mission
requirements) into the design and qualification of the system including the
Training Device System.
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EXAMPLE --CONT'D

3.8.4.4.1 SSP Management and Control

The following MIL-STD-882 tasks and specific requirements are imposed to

ensure adequate management and control -of the SSP:

Task 101 SSP Plan LAW DI-SAFT-80100, Sequence A_ on DD Form 1423

Task 103 System Safety Reviews. System Safety shall be an agenda item at all
MANPRINT reviews (see Paragraph 3.8.6) as well as design and program
reviews. A risk assessment of any unresolved deficiencies identified in the,
-stem with "ej-^: safei-N shall N- paM-iteur along _U? U1"=.. ,,

corrective or controlling action. Contractor -shall conduct quarterly SSP
Reviews (combined with quarterly technical reviews) to assess the status of
compliance with the program requirements. Reviews shall include: (a) Review
of program progress and compliance with major safety milestones; (b) Review
of newly recognized hazards (past 120 day period) and changes in the degree
of control of previously identified hazards; (c) Inventory of all identified
hazards tabulated by sequence number and its status: open, closed, or monitor,
(d) Status of all recommended corrective actions that have not been
implemented; and (e) Significant cost and schedule changes that impact the SSP
effort.

Task 104 System Safety Working Group Support

Task 105 Hazard Tracking -and Risk Resolution AW DI-SAFT-80105, Sequence
A on DD Form 1423

Task 106 Test and Evaluation Safety

3.8.4.4.2 SSP Analysis, Assessment and Reports

The following MIL-STD-882 tasks and specific requirements are imposed to
ensure adequate engineering and system design:

Task 203 Subsystem Hazard Analysis IAW DI-SAFT-80101, Sequence A__ on
DD Form 1423

Task 204 System Hazard Analysis lAW DI-SAFT-80101, Sequence A_ on
DD Form 1423

Task 205 Operating and Support Hazard Analysis IAW DI-SAFT-80101,
Sequence A on DD Form 1423
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EXAMPLE - CONT'D

Task 207 Safety Verification lAW DI-SAFT-80102, Sequence A on DD
Form 1423

Task 209 Safety Assessment IAW DI-SAFT-80102, Sequence A on DD
Form 1423 ..

3.8.4.4.3 Surface Danger Area Determination

The contractor shall determine surface danger areas, define airspace reservation,
,equirements, and projectile trajectories. Considerations shall include bu,,
weapons and lasers. The contractor shall develop range safety
recommendations.

3.8.4.4.4 Radioactive Material

The contractor shall prepare a listing of all radioactive material or items
contained in the system. The list shall include the chemical composition and
description, physical form, and activity of the finished item(s) in the use,
maintenance, transportation and storage of the system or components thereof.

3.8.4.5 Health Hazards

The contractor shall identify all biomedical and health hazards present during
the operation and support of the system hardware to include natural and
induced hazardous environments and provide results at the System Safety
Working Group (SSWG) meetings.

3.4.1.3 MANPRINT Test and Evaluation (T&E)

This section of the SOW describes the efforts required of the contractor to
measure (or predict) the effectiveness and availability of the manned system.
Unfortunately, the subject of test and evaluation introduces another anomaly in
MIL-HDBK-245. The normal rule for dividing program requirements between
the SOW and the System Specification is, "Work statements go in the SOW;
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characteisfics of the-hardware and software go in the System Specification".
Test and evaluation seems to be .an exception to that general rule in the 1983
edition of MIL-HDBK-245.

For systems in the concept development stage (Type I SOW, Figure 27), MIL-
HDBK-245 makes no provision at all for test and evaluation. (Perhaps the
writers thought that a system existing on paper couldn't be tested. With the
simulation tools -available today, most concepts can be evaluated, and some

-directly .tested.) --For-systems in the-demonstration and-validanion-stage 'CI)t&IV
SOW, Figure 27), MIL-HDBK-245 specifically provides for both a Quality
Program and for testing of the prototype materiel. For systems in the full scale
development stage (Type III SOW, Figure 27), MIL-HDBK-245 acknowledges
contractors should conduct test and evaluation of the systems they are
developing but, instead of then including generic T&E language suitable for a
SOW. 1."- handbook Suggests d-z: T&E work stuiements ba placed "2 r
Paragraph 4 (Quality Assurance) in the System Specification. What is clear in
this confused area is that (1) the contractor should indeed perform T&E tasks;
and (2) those tasks should be fuly described, but only in one place. Hence, the
drafter of the MANPRINT portion of the RFP is advised to confer with the
contracting officer (or other official) to determine which place is preferred.

The authors' view is that the SOW is the appropriate place for describing
contractor work efforts, and that, therefore, there ought to be, a MANPRINT
T&E subparagraph within Paragraph 3 of the SOW. A MANPRINT T&E
subparagraph is illustrated in some detail below. That paragraph is not
intended to be inserted as boilerplate in an RFP, but to be tailored to the
realities of the system, its stage of development, and the overall acquisition
strategy. To prevent misunderstanding among the readers of the RP
MANPRINT T&E work should t, described only -once. If that description
occurs in the SOW, an appropriate reference to it should be made in Section 4
of the System Specification and vice versa. What appears in this handbook is
both, so that the drafter may have access to an example of each. But use of
only one is intended.

The RFP drafter who wants a better understanding of the planning and conduct
of MANPRINT T&E is referred to the article entitled "The MANPRINT Metric
in Testing and Evaluation" (Reference 125). Because MANPRINT's primary
interest is in the performance of the manned system, it is usually possible to
collect MANPRINT data when the manned system is being operated or
maintained for any purpose. Army Regulation 602-2 requires (in paragraph 2-
11) that soldier performance data be collected. Therefore, at a minimum, the
RFP should direct that the contractor collect human performance data (time and
accuracy) for critical operations and maintenance tasks. (Sometimes military
personnel will be provided for this purpose at the contractor's plant. An
alternative is to use loca, high school students. Another, less desirable,
alternative is the use of prior military service personnel in the direct employ of
the contractor.) The data can be reported using DI-HFAC-80744. In those
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instances where the Army has already decided upon the metrics to be used for
evaluating system effectiveness (usually an equation) and system availability, the
contractor should be required to report perodically (such as at IPRs and design
reviews) on the calculations of those two metrics when human performance data
are included.

I 81 EXAMPLE

3.8.5 MANPRINT Test and Evaluation

!3.8.5.1 Soldier Performance Measurement and Advanced Soldier Performance
"::...,emant

Soldier Performance Measurement (SPM) shall be conducted in order to
establish the degree to which required task performance is attainable and
sustainable. SPM shall be designed to capture data on all tasks designated as
."critical" (see paragraph 6.2.1 of MIL-H-46855) for operations, maintenance and
support functions. The SPM shall require no fewer than three individuals (i.e.,
N=3 or more) performing (in turn) each task identified as critical. The three or
more individuals selected will each be either active duty U.S. Army soldiers of
the grade and MOS tentatively identified for the job to which each critical task
will be assigned or, if actual soldiers are not provided to the contractor for
SPM, be persons of similar age, physical characteristics and ASVAB scores.
SPM shall provide a means for relating the qualitative system performance
requirements to -the measured -soldier -performance for each critical task such
that Variations In 'the quality (timeliness and accuracy) of -that performance will
affect the numerical value of the metric used to express system effectiveness.

The measures shall be taken afher personnel 'have been-trained and following
sufficient practice at the task to have attained consistent performance.

Performance measures shall be taken under a range of environmental conditions
approximating those projected for the fielded system under both daylight and
night operations. These conditions shall be described. Suitable personal
equipment appropriate to the tasks and projected environmental conditions shall
be worn during soldier performance measurement.

The soldier performance data shall be analyzed by both time and errors. Both
the frequency and cause(s) of errors shall be reported and shall be
supplemented (if appropriate) by explanations from participants of the reasons
for their performance errors. Effects of measured soldier performance on the
metrics for system effectiveness shall be shown, and any projected decrements
in system performance shall be explained. Soldier performance data shall be
analyzed to determine if any of the critical tasks for operations, maintenance or

AM.-P 602-1 3-31



Chapt.er 3 - Wriitng the RFP Technical Requirements

support is aptitude-sensitive. Soldier performance data shall be presented (1) by
each ASVAB subtest score of each soldier participant and (2) by the cluster of
ASVAB subtest scores used to make MOS assignments applicable to the system
being developed.

Advanced Soldier Performance Measurement (ASPM) shall be performed to
account for any changes to the equipment design as the development process
progresses. ASPM shall be conducted using actual equipment to verify or
modify information obtained from SPM using mock-ups, simulations or
preliminary designs. ASPM shall occur as early as possible in the development,
pru"bs and not later than Fuil Sctki Development.

SPM and ASPM shall be reported IAW DI-HIFAC-80744, Sequence A___ on
DD Form 1423.

An MPTE plan shall be prepared. The plan shall describe how tests and
evaluations will be conducted to measure the manpower and personnel
contribution to system performance. The plan shall provide for variations in
manpower and personnel parameters .sufficient to assess the accuracy of the
estimates made in the Task Performance Capability Analysis (If that analysis
was made). The MPE shall assess the degree to which system performance
can be achieved within the preestablished personnel constraints. The MPTE test
plan shall describe the equipment, mock-ups and simulations to be used, the test
conditions, and personnel to be tested. The plan shall describe the nature of
the data to -be collected and the means of collection, recording, and analysis.
Checklists, manuals and other job aids to be used shall also be described. The
MPTE plan may be prepared as a separate entity or integrated into the Human
Engineering Test Plan (if the latter is a contract requirement) lAW DI-HFAC-
80743, Sequence A_ on DD Form 1423.

3.8.5.2 Safety Assessment (see paragraph 3.8.4.4.2, Task 207 and Task 209)

, END OF EXAMPLE

3.4.1.4 MANPRINT Reviews

This section describes the scope, timing, location and contractor responsibilities
for reviews which the government will conduct of the MANPRINT program. A
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planning review and one or more progress reviews are usually sufficient. The
planning review should be scheduled for immediately after contract award.
Requirements for this review should be written so as to assure that the
government and the contractor reach a mutual understanding of the scope,
content, and level of MANPRINT effort. The requirements should provide for
review of organizational, personnel, and administrative matters as well as the
MANPRINT technical aspects which are included and those which are noL
Progress reviews may be on a periodic basis or may be keyed to significant

-- stAges or milestones in-the development process. -The requirements should be
written so that progress in the MANPRINT program as planned can be
assessed. These reviews must be timed such that needed changes, corrections
or adjustments can be made in time to have an impact on materiel
development. MANPRINT reviews may be limited to MANPRINT topics or
may be integrated with more general reviews, as best serves the needs of the
~s~pe..ic acquisition. -.ustrative M.4.ANP1ZR r" review reqDr >.'& ... i.ntained
in the example which follows.

EXAMPLE

3.8.6 MANPRINT Reviews

MANPRINT will be included as an agenda item at all design and program
reviews. In addition, the following specific MANPRINTr reviews shall be
conducted:

a. Program Planning. A MANPRINT program planning review at the
, scheduled by the contractor, shall be undertaken no later

than - DAC. The purposes of this planning meeting are to:

(1) Insure mutual understanding of the proposed MANPRINT program
plan and program plans in specific MANPRINT domains such as
the Manpower and Personnel Program Plan (see paragraph
3.8.4.1.1), training program planning (see paragraph 3.8.4.2.1), HFE
program planning (see paragraph 3.8.4.3.2), and system safety (see
paragraph 3.8.4.4.1, Task 101).

(2) Insure consistency of HFE program planning with the cbjectives of
the contract and applicable provisions of MIL-H-46855.

(3) Review the tailoring of M.IL-STD-1472 the contractor proposed in
the HFE program plan.
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• EXAMPLE - CONT'D

(4) Review -general approach, assumptions, guidelines, schedule, and
level of MANPRINT effort.

(5) Surface problems and/or needs for contractor access to technical
information for requirements clarification.

b. Progress Reviews. Two MANPRINT progress reviews shall be scheduled
and conducted by the contractor. The first review shall be conducted not
later than 30 days prior to the PDR. The second review, not later than
30 days prior to the CDR. Each review shall cover at lea.t the
following:

(1) Program Accomplishments. The system MANPRINT program
progress shall be described in sufficient detail to provide a clear
understanding of progress, status, and future plans pursuant to
implementing the approved MANPRINT program plan.

(2) System Integration and Interactions. Evidence shall be presented to
insure that the system will work effectively with other systems with
which it interfaces and that human performance requirements for
such integrated operation are consistent with planned human
resources.

(3) Principal Human Performance Requirements. System operation and
maintenance requirements (e.g., reaction times, accuracy, time to
repair/replace) which depend on human performance shall be
summarized. Critical tasks upon which satisfactory N~rformance
and/or the system's effectiveness depends shall be Identified.
Review of such critical tasks shall therefore include: 1) System
performance requirements, 2) critical tasks driving such
performance, 3) human performance requirement. of these critical
tasks, 4) equipment/software involved with the critical tasks, and 5)
the range of operational and environmental condirions anticipated
during performance of the critical tasks.

(4) Human Engineering Design. Design of items having an operator,
controller, or maintainer interface shall be presented in terms of
compliance with human performance and human engineering design
requirements.

(5) Manpower, Personnel and Training (MPT), Health Hazard and
Safety Implications. Mt, Health Hazard and Safety implications
for design and conversely, design implications for MPT, Health
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EXAMP LE - -CON'D

Hazards and Safety, shall be described. Risks, if any, and planned
corrective action, shall be identified. Absence of risk, if applicable,
and supporting rationale, shall be stated (see paragraph 3.8.4.4.1,
Task 103).

MANPRINT progress reviews shall be reported IAW DI-HFAC-80741, tailored
as follows: Delete the terms "Human Engineering" and "human engineering"
throughout and substitute, "MANPRINT." Sequence A on DD Form 1423.

(Note: 1. Significant portions of the above example were adapted from
Reference l"

END OF EXAMPLE

3.4.2 MANPRINT Inputs to the System Specification

a. General. In most cases, the System Specification for a major Army
system will have been prepared in accordance with MIL-STD-490,
Specification Practices. As MIL-STD-490A is currently organized, there
are six sections that comprise the system specification. MANPRINT
Inputs should be made for -Section 2-APPLICABLE DOCUMENTS;
Section 3-REQUIREMENTS; and Section 4-QUALITY ASSURANCE
PROVISIONS. Inputs will be discussed in sequence in the paragraphs
that follow.

b. Specific. MANPRINT inputs should be made to the following sections:

(1) Section 2-AVAILABLE DOCUMENTS. In this section the writer
prepares a Document Summary List (DSL) which identifies the
reglatory documents that will be in e.ffect during the course of the
contract. Identification of these documents assists the contractor in
understanding his contractual obligations to the Government. It
further Identifies any modifications to the regulations the
Government is evoking. Specifically, the DSL will:

(a) Identify by number, revision, title and issuance date all
directly cited documents

(b) Delineate the Document Category
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(c) Cross-reference the applicable section, paragraph and line
(within the paragraph) of the solicitation contract, or contract
modification

(d) Where applicable, delineate the specific tailoring of each
document

The task for the MANPRINT writer -is to ..select the -regulatory
documents (e.g., Army regulations, military standards, military
specifications and data item descriptions) that are the underpinning
of the MANPRINT program and identify these to the contractor
(See Appendix A). Failure to do this properly can provide a
vendor an opportunity to avoid compliance legally. A sample DSL
is provided below !n the interest of brevity, on.Jy MAK pINT
entries are shown.

EXAMPLE

DOCUMENT SUMMARY LIST

The following document categories are applicable to this list:

a. Category I - The requirements contained in the directly cited documents are
contractually applicable to Ihe extent specified. Unless otherwise specified in the
solicitation, contract, or contract modifications, all requirements contained in the referenced
and subsequently referenced documents are contractually for guidance and information only.
if not tailored, "extent specified" means the entire document.

b. Category II - The requirements contained in the directly cited documents, and the
referenced documents identified within the directly cited document are contractually
applicable to the extent specified. Unless otherwise specified in the solicitation, contract or
contract modifications, all requirements contained in subsequently referenced documents
within the referenced documents are contractually for guidance and information only.

c. Category III - Unless otherwise specified in the solicitation, contract, or contract
modifications, all requirements contained in the directly cited document and all reference
and subsequently referenced documents are contractually applicable to the extent specified.

d. If no Category is cited, the document is for guidance only.

e. The most current data item descriptions listed in the CDRL section of this RFP
are in effect as of contract award date and will be Cat I unless otherwise stated in this
document summary list.
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19 XAMPLE - -CONT'D

AMC Pam 602-1 MANPRINT Handbook for RFP Development 23 Nov 87
(Sys-Spec 3.1) -.

AMC Reg 385-100 Safety Manual 1 Aug 85
(DI-H-1327A) Cat I

AR 40-10 Health Hazard Assessment Program in Support 15 Sep 83
of the Army M triel Acquisition Decision
Process

AR 602-1 Human Factors Engineering Program 15 Feb 83
(Sys Spec 3.1,
3.1.3,
3.1.3.1.3)

AR 602-2 Manpower and Personnel Integration 17 Apr 87
(Sys Spec 3.1, (MANPRINT) in Materiel Acquisition
3.1.3, Process
3.1.3.1.3)

MIL-STD-882B Systems Safety Program Requirements 1 Jul 87
Notice .1 Cat I
(Sys Spec 3.1.2.1,
3.1.2.1.3,
3.1 4 1,
DI-SAFT-80100,
DI-SAFT-80101,
DI-SAFT-80102,
DI-SAFT-80106)

.I END OF EXAMPLE

(2) Section 3-REQUIREMENTS. This section is the "heart" of the
specification and contains the essential requirements and
descriptions that apply to the performance, design, reliability,
personnel subsystems, etc. of the configuration item, material or
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process that is the subject of the RFP. This section is Intended to
indicate, as definitely as practicable, the minimum requirements that
the configuration item, material or process must meet to be
acceptable. Each of the aforementioned requirements are discussed
in turn:

(a) Paragraph 3.2.1 Performance Characteristics. This paragraph
becomes the figurative anchor-for all subsequent -MANPRINT
input to the system specification by establishing that (1) a
"manned system" is being developed and that the soldiers
who will operate, maintain, and support the system have
already been identified; (2) soldier performance is to be

-considered in calculating system performance (effectiveness
and availahil-."V • anr. (3) there mnay be certan s- - "

performance standards which must be achievable in the
fielded system. A good example of a performance
specification suitable for inclusion in this paragraph is 'shown
here:

3.2.1 Performance Characteristics

The design of the weapon system shall provide a soldier-machine interface
(Si) which allows the "ready" weapon, operated by soldiers identified in the
target audience description with no more skill attainment/sustainment training
than described belcw, to engage a stationary threat system at 1/2 maximum
range of the weapon within 15 seconds after detection with 7 kilometer
visibility in a benign countermeasures environment. Engagement time of 23
seconds after target identification is desired under NBC, night, and/or other
adverse conditions. The hit probability (ph) for such an engagement shall be
at least .87 when calculated by an equation/formula containing one or more
specific terms describing the soldier performance of critical operations tasks.
Ph of at least .71 is desired under NBC, night, and/or other adverse conditions.
Until test data are available for use in this ,Jculation, a value not to exceed .9
may be substituted for any such term.

END OF EXAM6PLE
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(b) Paragraph .3.2.2 -Physical Characteristics. This paragraph
shall state any physical characteristics of the system hardware
that are of particular concern to the MANPRINT program.
Among the characteristics often covered in this paragraph are
weight, size, portage (including disassembly and component
handling), equipment actions and energy types and levels to
be controlled, NBC provisions, ingress/egress, and access
provisions. An example is:

..nysical Chara .irisLIC

3.2.2.1 Weight

The system hardware which includes an antenna unit, a power unit (or interface
to host vehicle power), a reviewer processor unit and a control display unit and
other components required to keep the system in continuous operation for at
least eight hours, shall weigh 22.5 kg or less (desired) to 30.0 kg
(required/maximum).

3.2.2.2 Configuration

The physical shape of the hardware shall be compatible with suitably clothed
and equipped user-population. The systems shape and weight shall be in
conformance with paragraph 5.11 of MIL-STD-1472.

3.2.2.3 Length

The carry length of the largest hardware component shall not exceed 50
centimeters with 40 centimeters desired.

3.2.2.4 Paints/Deterioration Control/Chemical Agents

The exterior of all equipment items shall be finished IAW paragraph 3.9 of
MIL-F-14072C. The final finish coat shall be a chemical agent resistant
coating (CARC), Green 383 color, lAW MIL-C-46168C.
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3.2.2.5 Portability

The hardware components shall be designed to separate into man-portable loads,
each with its own back-pack for long distance carrying. Components shall have
the capability for rapid movement carry. -The design shall be in ad¢ordance
with paragraph 5.11 of MIL-STD-1472.

ND EXAMPL

(c) Paragraph 3.3.6 Safety. This paragraph shall contain the
health and safety provisions applicable to the system for
minimizing the risks to personnel of mechanical hazards and
exposure to poisons, toxic gases, extreme temperatures, and
radioactive substances. An example is:

I EXAMPLE

3.3.6 Biomedical, Health Hazard, and Safety Assessment

The system hardware shall incorporate safety features to protect operator and
maintenance personnel, facilities, and the item itself during operation.
maintenance and storage. System design shall be in conformance with the
health and safety requirements of paragraph 5.13 of MIL-STD-1472 and
paragraphs 5.1 and 5.2 of MIL-STD-1474 and shall incorporate sound system
safety engineering principles lAW safety and health program requirements of
AR 385-16, AR 40-10, and MIL-STD-882.

4END OF EXAMPLE6
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(d) Paragraph 3.3.7 -Human Engineering -Program (HEP).
Human engineering requirements for the system shall be
.specified here and applicable documents (e.g., MIL-STD-
1472) included by reference. This paragraph should also
specify any special or unique requirements (e.g., constraints
on allocation of functions to personnel and communications
and personnel/equipment interactions). Included should be
those specific areas, stations, or equipment which require

.concentrated human engineering attention due to the
sensitivity of the operation or criticality of the task (i.e.,
those areas where the effects of human error would be
particularly serious). An example is:

3.3.7 Human Engineering Program (HEP)

The detailed design and functionality of the (insert system name) shall be in
accordance with the applicable sections of MIL-STD-1472. The applicable
sections include (but are not limited to) the design criteria stated in paragraphs
5.4, 5.5, 5.6, 5.9, and 5.13.

3.3.7.1 Operator Task Development

Human engineering principles and criteria shall be applied in developing an
optimum arrangement of operator tasks and subtasks lAW paragraph 6.2.5,
MIL-H-4685513 with Amendment 2. Particular attention will be paid to any
requirements for multiple sequential actions (in terms of number of
simultaneous tasks or task complexity) which might result in a potential for
catastrophic failure of the system. Results will be reported lAW DI-H-7055,
Sequence AO - on DD Form 1423.

(e) Paragraph 3.6 Manpower, Personnel, and Training. The
original parameters of this paragraph have been exDanded to
include the manpower domain of MANPRINT. Requirements
stated in this paragraph are the basis for ultimate
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determination of system MPT requirements. Requirements
include but are not limited to the total number of personnel
-that may be allocated to the system; number and types of
operational crew personnel; other organizational limitations;
the aptitude constraints for soldiers projected to operate,
maintain, and support the system; and the maximum training
burden that the Army can tolerate in operating and

._ maintaining .the .system. The requirement -to consider
embedded training as the preferred alternative shall be
explicitly stated. An example is:

EXAMPLE

3.6 Manpower, Personnel, and Training

3.6.1 Manpower

There shall be no new MOS or personnel pipeline requirements generated above
current unit TOE/TDA authorizations for the system that is to be replaced.
Current system requirements are as follows:

a. MOS: MOSC lIB10, 11B20, 11B30, 11B40, and lIB50

b. Force Structure:

Grade Skill Level Authorized

E3-E4 SLI 15,648
E5 SL2 4,225
E6 SL3 3,756
E7 SL4 2,034
E8-E9 SU 1,408

3.6.1.1 Crew Size

Maximum operational crew size shall not exceed two (2) soldiers, including an
operator and an assistant operator. In emergencies, the system shall be fully
operable by one soldier for not less than a continuous four (4) hour period.
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EXAMPLE - CONT'D

3.6.1.2 Maintenance Taks

The time required for maintenance of the - system shall show a reduction
of 20% for unit and intermediate level maintenance and 10% for higher
-chelons of repair when compared with the predecessor system. The -steps
required to complete maintenance procedures shall show a decrease of 10% for
1st through intermediate echelon and a 5% decrease for echelons above
intermediate in comparison to previously-used systems.

The Target Audience Description (TAD) (see Section J) lists the expected
aptitude levels (ASVAB scores) of soldiers who have been identified as the
likely operator; and maintainers of the system hardware.

3.6.2.1 Cognitive and Physical Requirements

The system performance cited in paragraph 3.2.1 of this specification shall be
achievable by soldiers whose ASVAB scores are in the lowest 20th percentile
of the scores authorized for each MOS. They shall have a physical profile at
least 111221 as defined by AR 40-501.

3.6.2.2 Maintenance Workload

ilhe systrm hardware shall be maintainable to the degree cited in parbgraph -

of fts specification by personnel holding MOS XX with OF/EL scores of 100.
It is desirable that maintenance tasks be simplified so that those maintenance
standt."ds can also be achieved by personnel holding MOS XX with OF/EL
scores of 85.

3.6.3 Training

Training programs and equipment shall permit a fully-trained gunner to perform
correctly the tasks required to fire a round 95 percent of the time. A fully-
trained gunner is defined as a soldier representative of the TAD who has
attended an initial operator training program not to exceed 48 hous duration in
order to achieve an initial
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EXAMPLE - CONT'D

proficiency and who has subsequently had not less than six nor more than ten
hours/quarter retraining in order to retain that initial level of proficiency.
Embedded training (E') shall be the first training alternative considered.

3.6.3.1 Training Modes

3.6.3.1.1 Institutional Training shall:

ki qualify both initiai entry ano trained in-service personnel tor all operator,
maintainer, and support designations; (2) provide for a 25-percent student surge
capability; (3) use the systematic group-paced approach in accordance with
TRADOC Reg 350-17. Course outlines will be provided to the Government
lAW DI-H-7069, Sequence AO - on DD Form 1423.

3.6.3.1.2 Non-institutional Training shall:

(1) support operator, maintainer, and support sustainment training that is task
oriented for each skill level; (2) provide sustainment training to maintain
operator, maintainer, and support proficiency in infrequently performed tasks,
especially for low-density MOS. Sustainment training shall be based on a skill
decay analysis. Report will be provided lAW DI-MISC-80711, Sequence AO

on DD Form 1423.

j.6.3.2 Training Device Systems

3.6.3.2.1 Traihing Devices

Training devices shall be based on and exhibit traccable, hierarchical
relationships to the operator, maintainer, and support tasks (individual and
collective) for which each individual device will train. Multiple use of a device
or different devices for collective training or for instructor use shall be provided
where appropriate.
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EXAMPLE - CONT'D ]!

3.6.3.2.2 Hardware Requirements

Training devices shall replicate system hardware in configuration, function, and
performance to the degree of fidelity necessary to train operator, maintainer and
support functions, tasks, and skills to the level of proficiency specified in
government-developed evaluation criteria, (i.e., ARTEP, ATM, ITEP, ST,
SQT). Devices shall produce positive training transfer. Growth potential for
training equipment shall functionally match growth potential in fielded
equipment. The design of training devices shall optimize cost, training, and
MANPRINT effectiveness.

(3) Section 4 - QUALITY ASSURANCE PROVISIONS. In this
section the government describes what test and evaluation (T&E) is
to be conducted. Because the document which describes the SOW
(MIL-HDBK-245) does not include T&E activities, such activities
often show up here, disguised as "characteristics" of the "test"
(Instead of the contractor's hardware and software products). [For
a fuller discussion of this issue, see Paragraph 2.4.1.3] Although
that is not a desirable outcom.- it is a frequent one; and the
MANPRINT parctitioner needs to be able to respond to it. The
approach recommended here is one generally followed by the other
disciplines: Lnstead of writing "The contractor shall..." (which is
clearly a work statement), instead write "The test shall. . ." (which,
although a first cousin to a work statement, is arguably a
characteristic of the contractor's product "test." Especially if there
are no T&E provisions in the work statement, the RFP drafter
needs to ensure completeness here. Where all T&E provisions of
an RFP are to be located in teh system specification, not in the
SOW, an example of a M4ANPRINT input is shown below.
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4.2 Quality Conformance Inspections

The requirements of this paragraph shall be verified IAW a contror-prepared
Government-approved test.plan. .(CAUTION:, This statement-can only be used
if one is certain that the SOW and CDRL irill contain requirements for an
appropriate test plan.)

4.2.1 MANPRINT Test and Evaluation

'Ine contractor's MANPRINT T&E shall be designed to forecast and, when
possible, to measure the effect of soldier performance of critical operations and
maintenance tasks on system effectiveness and availability. For quality
assurance purposes, "soldier performance: is defined as that band of
performance reasonably expected from the lowest 50% of the personnel
described in the Target Audience Description (TAD) who, at the time of data
collection, are wearing the personal clothing and equipment which are intended
for the stated operational environment of the system. Estimates of soldier
performance may be used if their links to the TAD, and specifically to the
aptitude (ASVB) scores in the TAD, are explained. The contractor's analysis
of the soldier performance data shall be in the dimensions of time and
accuracy. Error rates for critical tasks shall be predicted, based upon
-performance data from trained personnel representative of the TAD. The
contractor's data base to support MANPRINT T&E shall also be designed to
include comments from the personnel from whom the performance was
obtained. The method used to obtain these comments (e.g., interview,
questionnaire, user jury) shall be proposed by the contractor and approved by
the government prior to the test.

4.2.1.1 Impulse Noise Testing

Impulse noise testing shall be performed JAW paragraphs 5.4.2, 5.4.3, 5.4.4 and
5.5 MIL-STD-1474.
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EXA]NI.,E - CONT'D

4.2.1.2 Communications Equipment Intelligibility Tests

-- he Diagnostic Rhyme Test shall be -used to measure speech Intelligibility for
communications equipment to be used by each crew member through the audio
distribution, transmitter, and receiver. The modified Rhyme Test of MIL-STD-
1472, paragraph 5.3.12.6 (90 percent speech intelligibility score) shall be used
to measure speech intelligibility for all internal/extemal communications.

END OF EXAMPLE

3.4.3 MANPRINT in the CDRL

a. Purpose: The RFP SOW explains to the offeror what tasks need to be
performed by the contractor. The CDRL on DD Form 1423 identifies for
the offeror what written reports and other deliverable data the contractor
will be required to submit concerning those tasks. The format and content
for each such report are contained in a DID on DD Form 1664. In
preparing the DD Form 1423, the goal is to limit Information to that
actually required for the specific procurement. Information requirements
are minimized by "tailoring" the DID (i.e., lining out on the face of the
DD Form 1664 those requirements which are unnecessary in this
particular procurement). When tailoring is done, the tailored DD 1664
must be appended to the CDRL to show the prospective contractor what
has been deleted. Reference 111, written from the human engineering
point of view, Is an excellent guide to the process of selecting Data Item
Descriptions for an RFP and describing them correctly on a DD Form
1423.

b. Selecting MANPRINT DIDs: Listed in Table I are some of the most
common MANPRINT-related DIDs authorized for use in DoD acquisition
programs by the AMSDL. (Changes to the AMSDL are distributed every
six months. Prior to use in a solicitation, any DID should be checked
against the current AMSDL.) DIDs should be selected from this list
(which is not all-inclusive) based on the Army's actual need for
information from the contractor, not on the content of a CDRL used in a
prior procurement. Because many of the DiDs listed in Table I were in
existence before the MANPRINT Program was announced, several
individual DIDs cover more than one of the six MANPRINT areas (and
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therefore appear more than once in Table 1). Such DIDs should be
given priority for selection, since their use facilitates the integration of
the six MANPRINT domains.

TABLE 1
MANPRINT-Related Authorized Data Item Descriptions

A. MANPOWER

Number Tide

DI-ILSS-80077 Manpower, Personnel, and Training Analysis Report
DT-ILSS.SO114 Logistic Support Analysis Record (LSAR) Data

B. PERSONNEL

Number Title

DI-H-1300 Personnel and Training Requirements
DI-H-3253 Qualitative and Quantitative Personnel Requirements Information (QQPRI) Part I:

Field and Organization Maintenance
DI-H-3254 Qualitative and Quantitative Personnel Requirements Information (QQPRI) Part II:

Depot-Level Support
DI-H.7068 Task and Skill Analysis Report
DI-HFAC-80243 Personnel Planning Report
D-HFAC-80744 Human Engineering Test Report
DI-ILSS-80078 Personnel Performane Profiles
DI-ILSS-80115 LSA-015, Sequential Task Description Report

C. TRAINING

Number Tide

DI-H-1300 Personnel and Training Requirements
DI.H.3258A Trainng Support Data
DI-M-6152A Manuals, Operation and Maintenance Instruction. Maintenance Training Equipment
DI-H-7066 Training and Training Equipment Plan
DI-H-7067 Training Course Proposal
DI-H-7069 Training CourseVurriculutn Outlines
DI-H.7072 Audiovisual Aids, Master Reproducibles, and Review Copies for Training

Equipment and Training Courses
DI-H. 076 Instructor's Utilization Handbook for Simulation Equipment
DI.H.25718B Trainer Functional Description Report
DI-11-25721B Training Support Requiremenr t Report
DI-H-25724B Student Training Materials
DI.H-75728B Instructor Training Course Materials
DI-H-25774B Training Program Work Report
DI-ILSS-80047 Training Course Standards
DI.ILSS.80076 Training Program and Training Equipment Plan
DI-ILSS-80077 Manpower, Personnel,and Training Analysis Report
DI.ILSS-80084 Training Miierial Outline
DI.ILSS.80143 Training Plan
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D. HUMAN FAC LORS ENGINEERING

Number -Tle

DI.H-7055 -(-ritical Task Analysis Report
DI-HFAC-80740 -Human Engmeering Program Pan
DI-PHAC-80741 Human Engineering Progress Report
DI-HFAC-80742 Human Engirnering Dynamic Simulation Plan
DI-HFAC-0743 Human Enoieering Test Plan

-iI-HFAC-80744 Human Engircring -Test Report
DI-HFAC-30745 Human Engieering System Analysis Report
DI-HFAC-80746 Human Engineering Design Approizh Document--Operator
DI-HFAC-80747 Human Engineering Design Approach Document--Maintainer

E. SYSTEM SAFETY

Title

DI-H-1328A Accident Prevention Safety Progran
DI.H-1329A AccidenVncident Report
-DI-H-1336 Noise Measurement Report
DI-S-1838 Standard Operating Procedures for Hazardous Materials
DI-SAFT-80100 System Safety Program Plan
DI-SAFT-80101 System Safety Hazard Analysis Report
DI-SAF-80102 Safety Assessment Report
DI-SAF-80103 Engineering Change Proposal System Safety Report
DI-SAFr-80104 Waiver or Deviation System Safety Report
DI-SAFT-80105 System Safety Program Progress Rport
DI-SAFr-80178 Manufacturing Safety Checklist

P. HEALTH HAZARDS

Number Title

DI-SAFT-80106 Occupational Health Hazard Assessment Report
DI-MISC-80123 Medical and Health Plan

'~rc: Append;_ D contains several MANPRINT relevant draft Data Item Descriptions.)
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3.4.4 MA QPRINT Paragraph In the Instructions to Offerors

Thi section of the RFP (usually Section L) will typically include a subsection
on Instructions for Proposal Preparation. MANPRINT also contributes to this
sub ection. The following illustrative instructions are based on a major notional
sysem:

L.1 MANPRINT. The proposal shall provide a clear demonstration of how the
MANPRINT program will be implemented. The offeror s!,all describe in d-tq!1

me following:

L.I.1 Organization: This section shall identify and describe the offeror's primary
organizational element responsible for complying with MANPRINT
requirements. The functions and internal structure of this element shall be
defined. Structural definition shall include the number of proposed personnel
on an annual basis and summary job descriptions for each person. In addition,
the relationships of this element to other organizational elements responsible for
areas impacted by MANPRINT, such as those charged with equipment and
software design, test and evaluation, integrated logistic support and other
engineering specialty programs (such as reliability, maintainability, survivability
vulnerability, and transportability) shall be fully explained. The authority
delegated to each of the elem .nts shall be stated in explaining th. relationships.
This section shall also describe the contractors' approach to integrating each of
the MANPRINT domains (Manpower, Personnel, Taining, Human Factors
Engineering, System Safety and Health Hazard Assessment) into system design
and testing.

L.1.2 System Analysis: This section shall identify those MANPRINT efforts in
system analysis (or, where contractually required, in system engineering), which
are contractually applicable and the organizational element(s) responsible for
their performance. MANPRINT participation in system mission analysis,
determination of system function requirements and capabilities, allocation of
system functional requirements to human/hardware/software, determination of
aptitude requirements for operators and maintainers, development of system
functional flows and performance of system effectiveness studies shall be fully
described. Any data required from the procuring activity shall be described.
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EXAMPLE - CONTVD

L.1.3 Equipment Detail Design: This section shall describe the effort in equipment
detail design to ensure compliance with requirements specified by the contract.
MANPRINT organization participation in studies, tests, computer aided design

-(CAD) evaluations, mock-up evaluations, dynamic simulation, detail -drawing
reviews, systems design reviews and system/equipment/component design and
performance specification preparation and reviews shall be fully described.

L.1.4 Integrated Training System Plan (ITSP): This section shall describe in detail
the offeror's approach to satisfying SOW and System Specification
..rimi ents. i. da~i =Cdrcss: (i) task a-iysis methodolog,, (2) job au ,

to be applied to each proposed MOS, ASI, SC, AOC, and SQI; (3) method
used to identify aptitude-sensitive critical tasks; (4) method to derive
instructional techniques to overcome learning difficulties; (5) skill decay
analysis method used in determining type and frequency of sustainment training;
(6) embedded training features and tasks trained; (7) statement of qualifications,
experience, and availability of key training development/imstrctor personnel in
job analysis, task analysis, and curriculum development; (8) plan/schedule for
validation of the ITS ensuring adequate time for government verification using
validated manuals prior to TT/JT; (9) milestone schedules for total ITS efforts
including STP delivery.

L.1.5 Test and Evaluation: This section shall describe MANPRINT test and
evaluation as an integrated effort within the offeror's total test and evaluation
program and shall contain specific information to show how and when the
offeror shall satisfy test and evaluation requirements of the contract. Design
milestones shall be Identified at which MANPRINT tests are to be performed to
assess conpatibiliLy among human performance requirements, personnel aptitude
requirements, training and skill requirements, equipment design aspects of
personnel equipment/software interfaces, system safety, and elimination and/or
control of health hazards. This section shall also Identify the MANPRINT
personnel involved in test and evaluation, and summarize the MANPRINT test
schedule.

L.1.6 Program Integration: This section shall show the coordination of the
MANPRINT program with ILS, RAM, and LSA activities to achieve an
integrated overall effort without duplication. The plan should provide fbr and
show how these several efforts will be supported by a common soldier
-performance data base and non-duplicative systems analyses.
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This section shall include a table or matrix relating the six MANPRINT
domains to system design features and to system performance. A second table
or matrix spec:fying the testing requirements for each MANPRINT domain shall
also be included.

L.1.7 A cross index to the proposal shall be provided showing where the
MANPRINT requirements are addressed.

SEND OF EXAMPLE

3.4.5 MANPRINT Proposal Evaluation Criteria

a. This section of the RFP informs the offeror of the specific factors upon
which the evaluation of his proposal will be based. These factors are
tailored to cover what the government considers important for the
attainment of specific program objectives. The following is one example
of an Evaluation Factors for Award section of an RFP:

EXAMPLE

M.1 Basis for Award. Program contract award shall be based on the results of a
complete Government evaluation in accordance with this section and shall be
made to the offeror whose proposal is evaluated as offering the optimum
approach for the attainment of program objectives considering Technical,
MANPRINT, Integrated Logistic Support, Life-Cycle Cost, and Management
factors.

M.2 Evaluation Approach. Proposal evaluation will be divided Into five areas. In
order of importance, these areas are: (1) Technical; (2) MANPRINT; (3)
Integrated Logistical Support; (4) Life-Cycle Cost; and (5) Management.

END OF EXAMPLE
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b. Each major evaluation area is then subdivided into elements for a more
detailed discussion of the evaluation against selected technical criteria.
The MANPRINT area in the preceding example might look like this:

EXAMPLE

M.2.2 MANPRINT (Manpower, Personnel, Training, Human Factors Engineering,
System Safety, and Health Hazards Assessment). MANPRINT shall be
evaluated in three stages. First, application of management criteria will focus
on the offeror's initial competence in carrying out a MANPRINT program.
Second, domain criteria will examine the six traditional domains separately.
=-r.ally, s:."ns integration criteria will look at the syst.m ,s a w.,. a'
examine its subsystem interactions and relations to higher-level goals.

M.2.2.1 Management. Evaluation criteria for this element in decreasing order of
importance shall be Offeror's (a) concept for incorporating MANPRINT into
system design, (b) proposed MANPRINT organization, (c) concept for the
MANPRINT Program Plan, (d) MANPRINT personnel, and (e) cost.

a. Incorporating MANPRINT into System Design. The adequacy of
offeror's proposed effort for assuring that the system design will reflect
MANPRINT goals and constraints shall be evaluated.

b. Proposed MANPRINT Organization. The offeror's proposed MANPRINT
organization, level -of -effort, lines -of authority, visibility to top
management and potential impact on assuring MANPRINT design
influence shall be evaluated.

c. MANPRINT Program Integration. The depth and credibility of offeror's
proposed effort for MANPRINT program integration based on
requirements in the SOW shall v evaluated.

d. MANPRINT Personnel. The capability of the offeror's personnel
(including key subcontractor personnel) for performing the MANPRINT
tasks required by the SOW shall be evaluated.

e. Cost. The adequacy of the offeror's cost analysis in relation to
MANPRINT areas outlined in the SOW shall be evaluated.

M.2.2.2 Domains. The six MANPRINT domains, each of equal importance and each
with separate criteria, shall be evaluated as follows:
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EXAJVPLE -CONT'D

M.2.2.2.1 Manpower. The evaluation criteria for this domain, in decreasing order of
importance shall be (a) Analyses, and (b) Understanding Force Structure
Concepts.

-a. Analyses. -The credibility -and depth of detail -with which the offeror
proposes to conduct trade-off and sensitivity analyses and subsequently
apply the results shall be evaluated.

b. Understanding Force Structure Concepts. The offeror's understanding of
force structure constraints and ability to analyze system impact on the
c-.=nt force, using apprccriate outputs of ECA, HA- DMIY r',.sis
and BOIP/QQPRI data shall be evaluated.

M.2.2.2.2 Personnel. The evaluation criteria for this domain in decreasing order of
importance shall be (a) Responsiveness to the RFP, and (b) Analyses.

a. Responsiveness to the RFP. The offeror's compliance with and response
to the constraints and guidance provided in the SOW and the system
specification shall be evaluated.

b. Analyses. The credibility and depth of detail with which the offeror
proposes to conduct trade-off and sensitivity analyses concerning soldier
aptitude requirements for operations, maintenance and support tasks and
-subsequently to -apply the results of those -nalyses in hardware and
software design activities shall be evaluated.

M.2.2.2.3 Training. The evaluation criteria for this domain in decreasing order of
importance shall be (a) Analyses and (b) Training Concepts and
Implementation.

a. Analyses. The credibility and depth of detail with which the offeror
proposes to conduct trade-off and sensitivity analyses between aptitude
(soldier ASVAB scores), training (time and cost), and resultant soldier
performance and subsequently to apply the results of those analyses shall
be evaluated. The contractor's appliction of .trade-off analysis to save
resources while maintaining unit readiness shall be evaluated.

3-54 AMC-P 602-1



-Chapter 3- Wrt;ng t.a RFP Technical Requirements

'EXAMPLE - CONTD

b. -Training Concepts and Implementation. The contractor's ability to plan,
establish and implement an Integrated Training System package to support
institutional and non-institutional training shall be evaluated. Offeror's
analysis of system training requirements throughout the total force using
STRAP, service school surveys, task analyses, .and-other appropriate data
shal also be evaluated.

M.2.2.2.4 Human Factors Engineering. The evaluation .criteria for this domain in
decreasing order of importance shall be (a) Human Factors Engineering in,
Design Effort, (b) Qualified Human Factors Personnel, (c) Responsiveness to
the RF, (d) Credibility of Proposal, and (e) Management.

a. Human Factors Engineering in Design Effort. The adequacy of the
offeror's HFE effort to assure the system design will maximize the
capabilities of the soldier to operate, maintain, and support the system
shall be evaluated.

b. Qualified Human Factors Personnel. The qualifications of the offeror's
personnel (including key subcontractor personnel) for performing the HFE
effort required by the SOW shall be evaluated.

.c. Responsiveness to the RFP. The contractor's compliance with and
response to the constraints and guidance provided in the SOW and the
system specification shall be evaluated.

d. Credibility of Proposal. The contractor's depth of planning.
implementation of procedures, methods of controlling costs and level of
detail shall be evaluated.

e. Management. The contractor's approach in identifying and documenting
functional and physical characteristics of the system, controlling changes,
and maintaining and reporting status shall be evaluated.

M.2.2.2.5 System Safety. The criteria for System Safety evaluation are of equal
importance and include (a) Identification of Risks and Impact, and (b)
Credibility of Proposal.

a. Identification of Risks and Impact. The contractor's approach to identify
and respond to risks in system design as they relate to system safety
shall be evaluated.
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b. Credibility of Proposal. The contractor's depth of planning md
-implementation of procedures shall be evaluated.

_ M.2.2.2.6 Health Hazard AssessmenL The. criteria for evaluation-of his domain.shall be
of equal importance and shall consist of,(a) Responsiveness to the RFP, and (b)
identification of Risks and Impact.

a. Responsiveness to the RFP. The contractor's compliance with and
-response to constraints and -guidance provided in ,the SOW and the
system specification shall be evaluated.

b. Identification of Risks and Impact. The contractor's approach to identify
and respond to risks in system design as they relate to health hazards
shall be evaluated.

M.2.2.3 System Integration. The criteria for an overall evaluation of MANPRINT in
decreasing order of importance shall be (a) SMI, (b) Analyses, (c) Feedback,
(d) Coordination, and (e) Data Collection.

a. SMI. The adequacy of the contractor's procedures for integrating man
and machine within the system (e.g. relating engineering decisions to

-soldier performance) shall be evaluated.

b. Analyses. The contractor's approach using trade-off analysis and
sensitivity analysis to consider design almernatives and identify
performance measures among functional areas .(e.g., MANPRINT vs.
technical) shall be evaluated.

c. Feedback. The contractor's efforts to provide feedback between system
design and MANPRINT analysis, particularly early in the design phase to
assist resolution of problems, shall be evaluated.

d. Coordination. The means and procedures proposed by the contractor for
coordination, sharing of data, and avoidance of dupolcation among ILS,
RAM, and MANPRINT programs shall be evaluated.

e. Data Collection. The contractor's procedures for data collection and
analysis commonly shared by all MANPRINT domains shall be evaluated.

END OF EXAMPLE
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MANPRINT IN THE CONCEPT
EXPLORATION PHASE

This chapter contains an example of MANPRINT requirements in an RFP for a notional
,,c:, in. t.he early ., cs of deve!opment. The notation . x ... is .-. d the

GLADIATOR Family of Combat Vehicles (FCV). For purposes of this example assume
that an approved O&O Plan and an initial SMMP exist for the FCV and that the final ROC
will be prepared drawing upon data, findings and results obtained during the phase of
acquisition addressed herein. The example is intended to illustrate an RFP for the Concept
Exploration Phase of the traditional acquisition strategy (Figure 3), but with one significant
variation. The variation is that this concept exploration acquisition involves an extension of
the basic FCV scope of work (which tasked the contractors to develop comprehensive
concept designs and evaluate alternative approaches for an armored force hi the year 2000
and beyond) to require that contractors demonstrate their prospective design solutions
through the use of analytical and physical simulations, reconfigurable interactive crew
demonstrators, or mockups. This concept exploration phase will have begun with analyses
(probably performed by a special task force (STF) or special study group (SSG) under the
leadership of the combat developer). The studies and analyses will have identified technical
approaches most likely to yield exploitable concepts. These analyses form a baseline
against which alternative technical approaches and their MANPRINT implications zan be
developed and compared. In short, the Government's plan is to proceed from concept
, vraduon phase to test/brass board demonstratiun in lieu of a validation phase. The ube

of this less than perfect concept exploration model expands the opportunities to illustrate
MANPRINT concepts at work. This gives the reader a more extensive "menu" of
MANPRINT items from which to tailor requirements appropriate to the specific materiel and
phase of development of the acquisition in which he is engaged.

As in Chapter 5, the RFP example in this chapter is only a partial RFP focusing on
MANPRINT activities. Some non-MANPRINT sections of the example RFP are
abbreviated, while other sections routinely found in most RFP's are omitted entirely from
the example. This treatment of non-MANPRINT material is deliberate. The contractions
and omissions do not indicate that this material is unimportant, only that the illustrative
purpose of this chapter does not require its presence. While the use of an RFP example to
present MANPRINT requirements may promote understanding through concreteness and
specificity it may also detract from the intended generality and flexibility of the
MANPRINT material presented. It is worth repeating that the MANPRINT material in this
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handbook is intended to assist the reader in preparing MANPRINT requirements specific to
a system being acquired, it is not intended as "cut and paste" material. The reader is
reminded that, in any acquisition, only the minimum essential data should be ordered. This
example has been somewhat "overloaded" with MANPRINT items In a deliberate attempt to
provide the reader a broader selection of material for adaptation to his needs.

The reader must refer to his agency's guidance in preparing the total RFP. Even in
MANPRINT matters this RFP example is not totally complete, e.g., this example contains
-no Section L, Instructions, Conditions and Notices to Offerors. Both Chapters 3 and 5
contain a Section L and it was felt that inclusion of a third Section L in this handbook
added nothing to the substance. Similarly, Section J, List of Documents, Exhibits, and
other Attachments, is not represented in this example because it's presence would not
contribute to the MANPRINT focus of the handbook. On the other hand, Section J is
included in the example of Chapter 5 because the authors wished to make a MAINPRINT

-- :a. To aid in ideiiuying the MANPRINT inciusions in uuki Chaptera 4 and 5,
a change of font has been made and is illustrated below:

This is a MANPRAN item. This font indicates a MANIPRN item in the text of the RPF.
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FOR TRAINING PURPOSES ONLY

DEPARMENT OF THE ARMY
U.S. AMW ARMOR COMMMGD

F,.'STOoE AIROUL. OEL 577'.,4411

REPL.Y TO
ATrENTIO OF

Date
Acquisition Management
Division

SUBJECT: Executive Summary - Request for Proposal (RFP), GLADIATOR
Family of Combat Vehicles (FCV). Concept Exploration Phase,
vAAHB05-90-R-0010.

Name
Street
City, State, and Zip

Dear Addressee:

The U.S. Army is pleased to solicit your proposal for the Concept Exploration Phase
of the GLADIATOR FCV System.

Objective of RFP: The objective of the GLADIATOR FCV is to develop and field an
armored force capable of defeating the threat of the 1990's and beyond timeframe, while at
the same time significantly reducing the individual system's cost and the fielding and
sustainment cost of the family of combat vehicles as a whole. Reduction in costs will be
achieved through modularity, component commonality, and multiple system capabilities
combined to achieve required effectiveness with more survivable, soldier usable, cost-
ef,,etive systems. The purpose of this effort is to develop comprehensive concept designs
and associated evaluations of alternative approaches in achieving the optimum balance of
commonality and system/force effectiveness for the GLADIATOR vehicles.

Description of Proposed Acquisition: The proposed Concept Exploration will consist of
a single phase acquisition requiring the completion of two (2) tasks. Task 1, Concept
Development, will require development of concept designs and evaluations of the FCV and
associated technical documentation. Twelve (12) months is allotted for this effort. Task 2,
C3ncept Definition, will require further refinement of comprehensive designs developed
during Task 1 and evaluation of alternative approaches in order to achieve an optimum
balance of combat effectiveness and commonality for the FCV, leading to a Milestone I
decision in the 4th Quarter, FY92. An additional twenty-four (24) months is envisioned for
this effort. The U.S. Army Armor Command (ARMCOM) contemplates the award of up to
three (3) separate contracts as the result of competitive solicitation. ARMCOM
contemplates the use of a firm-fixed price "Best Effort" type of contract.
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Government Estimate of Scientific and Technical Effort: The Government estimates
that individual contract performance will require approximately 14,000 manhows of
scientific and technical effbrt. Because it is not possible to describe the magnitude of the
-- "4'" effort to a sufficiently definitive decree, thic estimate is provided to .ffe-rn . ir
order to elaborate on the Scope of Work, to permit optimum response from offerors, and to
allow more timely and comparable evaluation of proposals by the Government. (Note: The
estimate set forth above is ADVISORY IN NATURE, and is to be used ONLY as a
guideline in preparing proposals--NOT as a specification which might conflict with what an
offeror believes to be a meritorious technical proposal.)

Contractor Teaming: Teaming of vehicle developers/producers in the accomplishment
of this scope of work is encouraged. This effort should be considered as a stand-alone
effort in support of the concept definition phase of the FCV Program. Teams, if formed
for this effort, need not be binding beyond the scope of this contact. Proper performance
of all contractual requirements shall be the responsibility of the prime contractor.

General/Informational: All proposals received as a result of this solicitation will be
evaluated by Government technical and cost personnel in accordance with the evaluation
criteria set forth in Section M of this solicitation.

All offerors are subject tn a Pre-Award Survey to assure that the selected firm can
meet all contractual requirements, has the required financial capabilities and facilities, and is
in compliance with all applicable statutes and regulations.

Because the Government desires to have the latitude, following completion of the
contract effort required hereunder, to utilize the "best characteristics" from each of the
competing contractors to the extent it can acquire the right to do so and it is technically
feasible to so combine and integrate these characteristics, offerors are requested to:

a. Utilize the Pre-notification of Rights in Technical Data procedure to identify items,
components, processes and computer software developed at private expense and
contemplated for use in contract performance.

FOR TRAINING PURPOSES ONLY
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b. Indicate the extent to which they would be willing to enable the Government to
acquire the fight to unrestricted use of such data and information together with any
monetary considerations required.

q,',ri.v Requirements: This solicitation cnntains a DD Form 254, Contract Security
classmication Specification, which sets forth the security requirements for a resulting
contract requiring access to classified information. Performance of the effort required by
any contract resulting from this solicitation will require access to and generation of
classified technical data. Consequently, in order to be considered for award, the facility
clearance of a prospective offeror must be certified as SECRET by the cognizant
Government security office.

This summary is provided solely as an administrative convenience and is not intended
to alter in any way the terms and conditions of the RFP, Any inconsistency between this
letter and the elements of the attached RFP shall be resolved in favor of those elements in
accordance with the clause entitled, "Order of Precedence", FAR 52.215-18.

Connie C. Morgan
Contracting Officer

Enclosure

FOR TRAINING PURPOSES ONLY
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Sction IV Evaluation F, tors for Award

Attachment 02 DD Form 254 Contract Security Classification Specification (Omitted
from example)

Attachment 03 FCV Program Assumptions and Definitions

Attachment 04 FCV Propulsion Annex (Omitted from example)

Appendix A Noise Specification for Armored Combat Vehicle (Heavy) Propulsion
Systems (Omitted from example)
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Attachment 05 Vehicle Division Assignments (Omitted from example)

Attachment 06 Cost Requirements
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Attachment 07 Technical Assessment (Omitted from example)
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Statement of Work

C.A Scope of Work. This Statement of Work (SOW) delineates the tasks to be
accomplished by the contractor in support of the GLADIATOR FCV program.
The SOW is comprised of a single phase that requires completion of two tasks
described as follows:

a. Task I - Concept Development. The contractor shall evaluate
Government requirements and associated technical documentation
concerning the FCV concept and formulate promising conceptual designs
that offer excellent potential for satisfying Government requirements.
Sub-tasks to be accomplished by the contractor includes: study of the
background of the Government requirements and associated technical data;
identification of potential FCV designs; conduct of Initial analyses of
promising FCV concepts; selection of the most pmmising FCV concept;
preparation of a Level 1 drawing package; and presenradion of reports and
reviews to the Government for acceptance.

b. Task 2 - Concept Definition. Upon Government acceptance of the
contractor's Phase I concept, the contractor shall refine the designs
developed during Task 1 and evaluate alternative approaches in order to
achieve an optimum balance of combat effectiveness and commonality for
the FCV. Sub-tasks to be accomplished include the correcting of
deficiencies identified during Task I and the generating of data necessary
to predict the performance of the contractor's designs. Prospective
solutions will be demonstrated through the use of analytical and physical
simulations; a r.xaflgum o, IntmAuve crew demoastrat and mock-
ups.
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C.1.1 Contractor Responsibilities. The contractor, as an independent contractor and
not an agent of the Govemme-t shall funishi facilites sunplies. and
necessary to develop comprehensive concept designs and associated evaluations
for the FCV.

C.1.2 FCV Program Objective. The objective of the FCV Program is to develop and
field an armored force capable of defeating the threat of the year 2000 and
beyond, while at the same time significantly reducing the individual systems'
cost and the fielding and sustainment cost of the FCV as a whole. Reduction
in costs will be achieved through modularity, component commonality, and
multiple system capabilities combined so as to achieve required effectiveness
with more survivable, cost-effective systems.

C.2 A& Ble 1D]o e s. (Note: The following is a representative example of a
Document Summary Listing (DSL) and is not intended to be a complete listing.
A more complete coverage of the DSL is contained in Reference 36.)

Document Summary List
for

Contract DAAHB05-90-R-0010

AR 602-1 Humtn ]Ftetors EfoPogram 14 Feb 83
(C.4.8.6)

AR 602-2 Muipow&e T d Pezm d llntoriti 17 Apr 87
(C4.6.321) in Matmie Acquisition
(C,4.8.1) FM=

YMeSTD-882 Syst= SeV Program Requimnits 1 1 87
(C.4.8.7.1) ca I
(C.4.8.7.2)
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MIL-STD-1388-IA Logistics Support Analysis 10 Sep 87
Cat I

(C.4.9.4)

ML-S1D-1472 ~UmCMn Design Critei 14 Mar 89
(C,4.7.7.1d) f" MMtay Systems, 3qpmeW =d Cat a

F-ilties

MNW-,-4655 Hlmn Requiremnents foT 5 Apr 85
Am~~ment 2 MII1W~y Sytms, IEqipnt od C Vt a

(C,.8..Dftc~es
* * *k

General Re- ,-,'!ements. The strategy for the FCV acquisition is to invite
contractors to develop comprehensive concept designs and associated evaluations
of alternative approaches for an armored force capable of defeating the turn of
the century threat, while at the same time reducing the number of systems and
force operations and systems costs. This conceptual development is to be
completed during Task 1, and is expected to require twelve months. The
Government contemplates the selection of the three most promising concepts for
which it will award three separate contracts. During Task 2, which will require
24 months to complete, the three contractor teams will refine the designs
developed during Task I and evaluate alternative approaches in order to achieve
an optimum balance of combat effectiveness and commonality for the FCV,
leading to a Milestone I decision during the 4th Quarter, FY92. The
Government will conduct a competition which will be limited to the three
successful contractor teams from Task I and from that competition will select a
single contractor team that will be awarded a contract at the end of Task 2.

C.4 Detailed Requirements.

FOR TRAINING PURPOSES ONLY
AMC-P 602-1 4-19



Chapter 4 - MANPRINT in the Concept Exploration Phase

FOR TRAINING PURPOSES ONLY

PAGE OF
CONTINUATION SHEET DAAHB05-90-R-0010

NAME OF OFFEROR OR CONTRACTOR

C.4.1 Family of Combat Vehicles. The GLADIATOR FCV is defined as specified
on - - .S.me c,,.monalt _. desig and thr mc x

normally found in Armor, Mechanized, Motorized, Light and Armored Cavalry
Units. It is possible that new concepts may result in the fielding of combat
and combat support vehicles not currently defined. Similarly, new concepts
may well dictate radical change and may result in deletion of some current
concepts and/or follow-up replacement systems. The following vehicle roles are
covered under the FCV: (For further details, see Attachment 3.)

a. Tank Future Armor Combat System

b. Reconnaissance Vehicle

c. Light Forces Assault Vehicle

d. Infantry Fighting Vehicle

e. Mortar Weapon System Vehicle

f. General Purpose Carrier

g. Long Range AntiTnk Vehicle

h. Self-Propelled Howitzer

i. Target Acquisition System Vehicle

j. Combat Observation Lasing Team Vehicle and Fire Support Vehicle

k. Rocket/Missile Launcher Vehicle

1. Air Defense Vehicle

FOR TRAINING PURPOSES ONLY
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C.4.I.l Combined Roles. The contractor may, as part of the required
evaluation/assessment, combine some of the vehicle roles listed above or
kjuvide adluiuuiial ioles if deemed nzc.essary.

C.4.2 Concept of Qptim.um Commonality. The FCV concept of optimum
commonality is based on the necessity to reduce life cycle costs by streamlining
the overall R&D effort put into systems required for war in the twenty-first
century;, by reducing the numbers of unique spare parts and unique training
requirements; by reducing the number of unique MOS for operator and
mainte a e functions; and by reducing unit costs by arranging more economic
levels of hardware maintenance. The optimum degree of commonality is that
level of commonality which provides minimum life cycle cost (hardware,
software, and p ) and maximum combat effectiveness of the force.
There are many possible approaches to achieving commonality, some of which
are shown below:

C.4.2.1 Universal Chassis. A universal chassis for the FCV. There would be a single
chassis, with different mission modules for each vehicle role. The modules
would be capable of being removed and replaced and interchanged as required.

C.4.2.2 Multiple Chassis. Multiple chassis with two or more chassis within the FCV
and a different mission module for each vehicle role. The vehicle roles will
determine the selection of the chassis type which will meet user requirements,
life cycle costs and operational effectiveness. There could also be some
commonality between chassis type.

C.4.2.3 Variations of Chassis. Variations of C.4.2.1 and C.4.2.2 above, where instead
of the chassis being identical with removable mission modules, the chassis are
similar with a permanent mission payload. Chassis variations within the FCV
would be those necessary to accommodate mission specific equipment (i.e.,
upper deck, sponsons, and related hull structure; hull hydraulics; and hull
electronics). Commonality within the FCV would be such items as powertrains,
suspensions, and portions of the hull structure.

FOR TRAINING PURPOSES ONLY
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C.4.2.4 Commonality of Selected Components. Commonality of selected components
that complete vehicle configurations. Portions of, or entire assemblies of such
ampn,,, as :,he powerpack, szpension, electromcs and unvironmeiaa-i.AC

systems would be shared between as many vehicles roles as feasible.

C.4.2.5 Little or No Commonality. Little or no commonality, with each vehicle
optimized for its specific roles.

C.4.2.6 Other Concepts. Other concepts which the contractor deems appropriate to
achieve optimum balance of commonality and system/force effectiveness, and
mampowe" uttlzal

C.4.2.7 Mixtures of Chassis and Crew Capules. Commonality for mixtures of chassis
and crew capsules (compartments, with standardized interfaces to chassis, which
protect and sustain the entire crew for prolonged periods even in NBC-
contaminated environments and from which all mission actions and operations
tasks are initiated and controlled) such as:

a. Single universal chassis with a single universal crew capmule.

b. Multiple chassis with single universal crew capsule.

c. Single chassis with multiple crew capsules (family of capsules) where the
size of the capsule is a ftnction of the crew size, and the specific capsule
selected for a weapon system is based on the required operations tasks
for the weapon.

d. Multiple chassis with multiple crew capsules, such that there is a family
of capsules for each chassis or a universal family of capsules for a
universal family of chassis.

C.4.3 Government Produc!ion and Fielding Plan. The Government's current
production/fielding plan for the FC'Y' is - uti-7e. a test bed/brass oard

FOR TRAINING PURPOSES ONLY
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demonstration in lieu of a validation phase, followed by a Full Scale
i"'oment (FSD) p,'grani The Government wl initiate a two-yen- Le"

Rate Initial Production (LRIP) in FY98, and at full production, field a brigade
per quarter or division per year. The goal will be to modernize the forces by
fielding complete battalion packages. Attachment 3 illustrates the proposed
acquisition schedule and assumptions and Attachment 5 shows the proposed
division str,.ucture. As a variation to the Government's program schedule set
forth in Attachment 3, the contractor shall address the impact of commencing
the LRIP in FY96 in lieu of FY98. In addition, the contractor may develop an
alternative schedule based on his own assumptions.

C.4.4 Contractor Analyses.

C.4.4.1 Life Cycle Cost Estimate. The contractor shall provide a LCCE for each
design concept based on the schedules and assumptions provided for the FY96
LRIP and FY98 LRIP. Along with the LCCE, the contractor shall quantify the
savings anticipated from his FCV concept(s) as compared to developing,
producing, fielding, and sustaining each of the FCV vehicle roles independently.
The LCCE shall be in aceordan-.. with the latest versions of DCA-P-92(R) ant'
Department of the Army Pamphlets 11-2, 11-3, and 11-4. The estimate shall
cover the entire vehicle life cycle - Development, Production, Military
Construction, Fielding and Sustainment. Development Activity Costs shall be
split between Test Bed and FSD phases. Costs shall be presented in the B
Matrix format (Table 4-1 of DCA-P-92(R)) for both phases. The Test Bed and
FSD costs shall be presented in a format in which they are separately spread by
year by cost element. Production, Military Construction, Fielding and
Sustainment Activity Costs shall be presented in separate B Matrix and by year
by cost element formats. Costs for all formats shall be in FY90 constant and
current year (program) dollars. Complete supporting documentation shall
include (but not be limited to): 1) all assumptions made in deriving costs, 2)
the exact number of prototypes for which costs have been calculated, along
with the unit prototype manufacturing cost, 3) the unit recurring production
cost, along with the first unit recurring production cost and the applicable
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learning carve percentage and 4) the contractor estimate of savings incurred in
manpower (end strength by MOS) and training resource reqirements (cost and
- -e!). The contractor seall deveiop LCCE based on the pi - .-. 1
and LCCE assumptions set forth in Attachment 3. The contractor shall
complete an additional LCCE based on the contractor's preferred set of
assumptions and program schedules developed independently. This LCCE shall
be in the same format and with the same level of supporting documentation as
specified above, and shall include training resource requirements (dollars and
personnel) and an estimate of any manpower savings (end-strength by MOS).

C.4.4.2 Operational Effectiveness Analysis. The contractor shall provide (via a force-
on-force analysis) an assessment of the operational effectiveness of the selected
FCV concepts(s) against the projected threat(s) using an equation or formula
containg one or more specific terms describing soldier performance of critical
operations tasks. The NATO Central Region and Middle East scenarios shall
be used. Operational effectiveness attributable to technological improvements
shall be contrasted to that due to commonality. An audit tiU of all Input and
assumptions (including those concerning soldier aptitudes, training and
performance) made for each vehicle in the family (to include the impact of
soldier perform=e under nor-ma and sustained operatlons), and the family as a
whole shall be provided in such a form that the Government can verify the
contractor's analyses and perform additional operational effectiveness analyses.

C.4.4.3 Weight Analyses. (Omitted from example).

C.4A.4 Commonality Benefit/Burden Analysis. The contractor shall perform a
commonality benefit/burden analysis on each proposed member of the
GLADIATOR FCV and the FCV as a whole, describing in detail the effects of
commonality on firepower, soldier performance of operations and maintenance,
protection, mobility (to include swim capability), transportability, production,
sustainment, and cost (to Include, manpower, personnel and training costs).

C.4.5 Contractor-Provided Lists. The contractor shall provide the following lists:
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C.4.5.1 Technoloaies/Components Available. A listing of technologies/components
available for application in the FCV and an analysis of their suitability for

,ionalit, based o- development/production corsidimatin-. f'ibi1 . or use:
throughout the single or multiple chassis FCV cost effectiveness and
supportability.

C.4.5.2 Concept Description. A detailed technical description of each concept shall be
provided. As a minimum it shall include vehicle characteristics (dimensions,
armament, crew size and protectio, mobility, internal volume, etc),
transportability analysis (air, land, sea), specific performance analysis such as
mobility (including swim capability), firing stability, and verification of the
chassis structural integrity over all operational conditions necessary to validate
the concept design and proposed physical characteristics.

C.4.6 Design Recuirements. General characteristics for each of the vehicles in the
FCV are set forth in Attachment 2. The characteristics shall be used for
conceptualization and cost estimating only. No vehicle concept shall exceed
MIAI Gross Vehicle Weight (GVW) with the target weight being 55 tons.
Powerpacks used in vehicle concepts shall at least meet the performance and
configuration requirements illustrated in Attachment 4. This may require
nontraditional approaches to system survivability (i.e., low obscurant technology,
active protection, advanced countermeasures, etc.).

C.4.6.1 Performance Data. The contractors will generate the data required to predict
the performance of their designs (with tk soldl&-ta-teloop) and will deliver
that data lAW the statement of work and the attached DD Forms 1423.

C.4.6.2 Cross Referencing Data. Many of the efforts required by this contract are
mutually supporting and contain specific overlaps. All documents specified as
deliverables will be cross referenced to: 1) avoid extensive duplication; 2)
foster consistency; 3) document applicable interfaces; 4) ease the impact of
ongoing or future changes; 5) state which document contains the overriding
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guidance in case of inconsistency; and 6) demonstrate an integrated approach to
concept formulation and related system design.

C.4.6 3 Concept Formulation. The contractor shall refine his Best Technical Approach
(BTA) based on an updated technology assessment and a complete Trade Off
Determination (TOD) and Trade Off Analysis (TOA). This Best Technical
Approach (BTA) shall incorporate the concept of discipline, evolution to a
complete FCV through the sequential introduction of incremental FCV
Packages.

C.4.6.3.1 Technology Assessment Update. The contractor shall update his technology
assessment based upon revised FCV program timelines. This effort will focus
on FCV technologies applicable for Concept Demonstration and Validation
(CDV) during FY 90-92 and ready for transition to Full Scale Development
(FSD) in FY93.

C.4.6.3.2 Conduct TOD. This updated technology assessment will be used to conduct a
complete FCV TOD. This TOD will establish the bands of performance (e.g.,
lethality, vulnerability, rate of fire, speed, range, weight, size, signature) that
can be achieved and provide information on knter-rela'"onships such as: (I)
invdual stm tnd soldiex pmo e am etem vesus one anther (eg.,
rnge vws leftt), (2) performance versus physical characteristic, and (3)
performance or physical characteristics versus cost and risk. This revised TOD
shall contain:

a. Descriptions of individual subsystem technical approaches, including
alternatives that use nondevelopmental items (NDI) and/or modifications
to existing materiel. The description shall include the rationale for the
technology selected.

b. Evidence that the proposed technical approaches are engineering rather
than experimental, and thus are ready for system development. The
contractor shall verify the availability of their selected technologies to
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meet the established program schedules (i.e., if item X is chosen, is that
technology program in place (funded) or will there be a need for a new
eftort to develop the technology?). An estimate of the tet.uac. n,,,.
will be included.

c. Descriptions of the trade off relationships between and within approaches.

d. Estimates of RAM-driven O&S savings.

e. Evaluation of opportunities for improvement of supportability
characteristics and requirements using MIL-STD-1388-1A, Task 202, 204,
and 302 as a guide. Task 202 will be used during this phase in order to
identify standard items of support, standardization of mission hardware (to
include communication equipment) and software between vehicles and
within each vehicle commensurate with the level of hardware design.
Recommended support items for standardization, and mission hardware
and software standardization efforts, shall be presented during formal
program and design reviews.

f Assessment of MANPRINT requirmments, operational effectiveness (time
and accuracy), risks, impacts and potential savings in manpower,
personnel and training using AIR 602-2 as a gtide.

g. Recommendations for changes to FCV incremental packages based on
assessed technological opportunities.

h. Evaluation of the ability to maintain a continuity of design to
accommodate incremental subsystem technologies, and the evaluation of
Pre-Planned Product Improvements (P'I) to ensure that the chassis
remains technologically current so as to achieve the optimum balance of
combat effectiveness, commonality, and affordability for the family over
time.
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C.4.6.3.3 Conduct TOA. A complete TOA will be conducted based upon the results of
the OD. This TOA will addres"

a. Analysis of system trade-offs in terms of the need, operational
effectiveness, required capabilities, risks, costs, schedule, strategies,

pmbm=It is especialy noeexay to wsider the pefano of
soldler opeao and maintain= in ealy dealgn effm to p lde
development of u performance gap. A gaome p Is the nabflt
of ft m=n system to ahieve the system perfom pot
ffoiba !I for te hrdwa amd sftwoe W=. I malpis mcocted
shall lead to a sytm desi such tUat tafology, and not ts kler,
becomes the imiting fat=r in achiaving the desbrod uto

b. Identification of the required capabilities "n terms of envelopes of system
characteristics and performance, the operational concept, and the logistic
support concept.

c. Identification of risks from potential health hazards or likely system
safety problems, the engineering solutions to each and an estimate of the
cost of overcoming each.

C.4.6.3.4 Best Technical ApDroach (BTA). The contractor shall incorporate the results of
his revised TOD and TOA to define the best technical approach to meet the
requirements defined in the O&O Plan and the draft Required Operational
Capability (ROC). This BTA shall be prepared IAW DI-MISC-80711 and
provide the basic definition of the technical approach proposed for entry Into
CDV and will be in sufficient detail to serve as input to Goverrnment models.
It will contain:

a. A description of the approaches reviewed.
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b. A description of the BTA, including the Integrated Logistic Support (LS)

Concept.

c. Rational for the selection of the best approach.

d. Evidence that the approach is engineering rather than experimental.

e. Estimates of the Cost (RDTE and procurement only: (Reference
Attachment 06), manpower requirements, training burden, personnel
requirements, and schedule for the development and fielding of the
approach.

C.4.6.3.5 Performance Characterization for Government Modeling. FCV Concept
Exploration relies heavily on analytical and physical simulation. While no
operational effectiveness analysis or full compartment-level vulnerability analysis
is required by this scope, the contractor shall provide the following performance
data to enable the Government to conduct its own analysis: weight analysis (to
level 3 WBS), and center of gravity calculations; fuel consumption (in miles
per gallon) of each concept traversing cross-country, primary and secondary
roads, and idle as based on thc mission profilze; mobility characteristics
(average speed) of each concept traversing cross-country, primary and secondary
roads; and Reliability, Availability, and Maintainability (RAM) characteristics
for each concept to include mean miles between failure (MMBF), mean time to
repair (MTTR), and mean time between failure (MTBF) to level 3 WBS
("failure" refers to system failure). The contractor shall also provide estimates
of lethality of Blue weapon systems against threat targets (specified in a
document which the Government will provide to the contractor). A description
of features and capabilities, the type and number of rounds, rate of fire, and
round dispersion shall be provided for each weapon. Additionally, for each
Blue weapon/Red target combination, the probability of hit (considering soldier
ptftules and training), probability of kill given a hit, and mm of RHA

penetrated shall be provided for three aspect angles (0, 30, 90 degrees) at
ranges of 1000, 2000, 3000, 5000 meters, and maximum effective range.
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C.4.7 System Engineering Management

CA. i System Engineering Management Plan. The contractor will prepare a System
Engineering Management Plan (SEMP) IAW DI-MISC-80711 using AMC-R 70-
52 (System Engineering) dated 30 September 1986 and MIL-STD-499A
(USAF), Engineering Management, as guides. The SEMP will be used to
evaluate contractor's systems engineering efforts and identify system engineering
tasks. The system engineering effort will be tailored to reflect the needs of the
program to achieve cost effective application of system engineering. The plan
shall show the interface between systems engineering and the MANPMTM
specialist. The contractor's internal system engineering procedures may be used
to satisfy engineering planning and output as long as they meet the intent of
MIL-STD-499A (USAF) and task statements selected from Appendix A of
MIL-STD-499A (USAF).

C.4.7.2 Configuration Management Program. (Omitted from example).

C.4.7.3 Integrated Diagnostic Approach.

C.4.7.3.1 Integration Procedures. The contractor shall develop a plan describing the
procedures he intends to utilize for the development of his integrated diagnostic
approach. The plan shall include, but is not limited to, the following
requirements: proportion of faults detectable at all levels of maintenance using
embedded and non-embedded fault detection systems; levels of fault isolation
for each level of maintenance; false alarm rates and cannot duplicate rates;
mean time to repair at all levels of maintenance, mixes of manual, built-in test
and external diagnostics possible at levels of repair, and estimates of associated
software and support costs, manpower requirements, and personnel performance
requirements (e.g., the aptitude requirements of the. maintenance personnel and
the training (in terms of cost and time) necessary for them to achieve the
needed skill level), transportation requirements, and acquisition costs; levels of
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repair associated with each equipment design and test system alternative;
development of unique external test systems and equipment versus the use of
-Z-.dard units.

C.4.7.3.2 Supportability Design Criteria. The contractor shall describe his plan to define
the diagnostic approach to be provided for the maintenance of each system
alternative. Methodologies shall be established to translate system mission,
perfbrmance and mobility objectives into the diagnostic performance
requirements. The goal is to detect and isolate all faults to a replaceable unit,
with minimum of false alarms and false removals, using a mix of diagnostic
capabilities built into and external to the system. The mix that comprises the
diagnostic capabilities to the system shall be selected from design techniques
(e.g., built-in test, fault tolerance, status monitoring, partitioning, test points),
external hardware and software (e.g., automatic and manual test equipment),
technical information (e.g., technical manuals, information systems and operator
displays), and training (e.g., formal training, on the job training). In addition,
the contractor shall identify diagnostic design feasibility issues and related
designs that require prototypes and testing in the next phase to reduce risk,
prove out feasibility, or demonstrate new diagnostic capabilities. The contractor
&hall establish the ninlmum acceptable level of maintenance peformance thai is
acceptable and describe the training and practice that will be required for
soldiers of known aptitudes who will operate and support the equipment.
Where soldier performance of maintenance is planned, both performance times

and accuracy will be estimated.

C.4.7.4 Vehicle Design and Drawings.

C.4.7.4.1 Level I Drawings. The contractor shall provide Level I drawings for each
vehicle in the contractor's proposed family, as required by the changes to the
Phase 1 design, in 1/20 scale (1/10 if feasible). All roles described by the
Government's O&O Plan shall be depicted. The drawings shall include
sufficient detail to depict space claims adequately, indicate functional
performance, and describe major subsystems and components. The contractor
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shall further refine: FCV crew compartment(s)/modules) and driver
compartment/module; and subassembly/module-to-vehicle interfaces. If te
_o:,raAtor has a Cvipucr A._ed DesigniLngineering (CAD;E)system avauaoie,
he shall also provide the drawings on tape in the standard Initial Graphics
Exchange Specification (IGES) format. The drawings shall be prepared IAW
DI-E-7031.

C.4.7.4.2 Refinement of Subassembly Designs. The contractor shall refine his proposed
FCV subassembly designs with special focus on crew compartment(s) or
module(s), driver compartment (or module), and subassembly interfaces and
assembly plans.

C.4.7.5 Survivability Program. (Omitted from example).

C.4.7.6 Producibility.Plans. (Omitted from example).

CA.7.6.1 Producbiltty Reviews. (Omitted from example).

C.4.7.7 Mock-up Design and Fabrication. The contractor shall design and fabricate
full-scale mock-ups for four mission modules and two corresponding chassis, to
be specified by the Government not later than 2nd Quarter FY92.

C.4.7.7.1 Mock-up Design Requirements. The mock-ups shall be designed in sufficient
detail to permit evaluation of the following factors:

a. Space claim of all internal equipment and provisions.

b. Mission module/chassis interfaces.

c. Sub-component interfaces.
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d. 1EE provisions with attention to simplification of crew duties,
enhancement of task performance, reduction of crew fatigue, and
cz.,,.a with pXvISons -.. "h -ST7-1472.

C.4.7.7.2 Mock-up Transportability. The mock-ups shall be constructed in such a way as
to provide ease of movement and transportation (i.e., on a wheeled stand, or
with integral casters).

C.4.8 MANPRINT Program.

C.4.8.1 _______. MANPRINT is a process of integrating the full range of Human
Factors Enginming OM, Manpower, Personnel, and Training (MT), health
Hazard Assessment (HHA), and System Safety (SS), throughout the material
development and acquisition phases. The major objective of WNPRINT in
Task 1 of this contract is to maximize total system performance at an
affordable cost. The contractor shall plan and implement a program to integrate
bNM with concept formula-.on activities to ensure greatest influene on
the selection of FCV design concepts. During Task 2, the concept definition
effort, the contractor shall verify earlier predctions of soldier and equipment
performance, force effectiveness, and affordability. The contractor shall foc,,s
on achieving the manned system performance goals stated in the system
requirements documents, keeping soldier performance requirements within the
limitations stated in the target audience description, and developing effective
training concepts which are within the Army's maximum tolerable training
burden.

C.4.8. 1.1 MANPRINT Management Plans. The Government-prepared FCV System
MANPRINT Management Plan (SMM) describes an overall strategy by which
the Gov=emnt will achieve total system performance and details relevant data
sources, program concerns, milestone schedules, and task descriptions. A copy
of the SMMP may be obtained from the contracting activity or as direct by
the contracting officer.
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C.4.8.1.2 Manufacturer's MANPRINT YM gement Plan (MMP). During Task 1, the
Co.=:t-?cr shAl!l deve!op an MNWQ' for his FWV prog -" t" --, ..Z'
MA.?L',27 actions and coordinations which will be performed, the rationale
for these activities, and the procedures for effectively integrating these activities
into the larger FCV program of design and analysis. The plan shall clearly
defe how soldier performance (based on calculations of aptitude and training)
will be assessed. The contractor shall prepare and submit the MWPN lAW D1-
XXXX-OOOX [See Appendix D, this handbook], Sequence A0002 on DD form
1423. The initial submission and all updates of the hMM? require
Government approval and, once approved, the plan shall become the controlling
document for the contractor's MANPRINT program. In Task 2, the contractor
shall revise the YM?, detailing a description of the procedures, actions,
events and organization the contractor intends to employ to accomplish the
MANPRNT Program to include the empirical MANPRINT data in system and
subsystem design.

C.4.8.2 Non-Duplication of Effort. 'Te contractor shall not duplicate effort in the
conduct of the MANPRINT and LSA portions of this statement of work, and
shelp'f make ;movisions to s..-"e data and n-i.,yses between the two prog--s,
where appropriate.

C.4.8.3 Concept Exploration. The contractor shall identify and explore concepts which
are likeiy to impact soldier performance (as a contribution to system
performance and force effectiveness). As part of this effort the contractor shall
systematically examine such soldier-related commonality concepts as:

a. Degree of standardization for a crew capsule, ranging from 1) complete
standardization of capsule surfaces, both internal and external; through 2)
a limited number of tailored, standardized openings in a standard capsule;
to 3) extensive tailoring of basic capsule to support whatever unique
mission packages are carried.
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b. Degree of standardization for crew stations, ranging from I) a single,
"versa' statior: .tmu 2' a limited se! of stz , "- 'n . 3

stations tailored for each specific weapon.

c. Degree of standardization for crew-weapon and crew-environment
interface mechanisms (for sensing, activations and controls), ranging from
a single, minimum-essential set of standard universel interface
mechanisms to an unconstrained number of highly-tailored mechanisms.

d. Degree of duty-position standardization for commonality across systems,
ranging from a limited number of standard duty positions (a standard set
of operations tasks performed within a standard set of interface
mechanisms) to unique tailoring of each duty position in a system. Some
standard weapon duty positions could be explicitly designed to be
executed satisfactori'y by less-skilled soldiers (i.e., iow aptitude or

--abbreviated training).

e. Degree of standardization for tools and off-system diagnostic equipment,
ranging fc a minimum :-: of standard tools and de ices t system-
specific tools and devices.

f. Mixtures of individual soldier encapsulation (e.g., Mission Oriented
Protective Posture (MOP?)) and group protection mechanisms (e.g., sealed
capsule, overpressure devices) which permit sustained soldier performance
in contaminated environments. Standardization of mixtures of individual
and group NBC protection mechanisms, ranging from a single universal
concept (e.g., overpressure and MOF? fl) to system specific concepts
driven by the expected battlefield environment for the specific weapon.

g. Degree of inter-weapon interface standardization to supporl resupply and
medical evacuation under conditions of NBC contamination.
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C.4.8.3.1 MANPRINT Impacts of Concepts. For all FCV concepts proposed to the
vr,rnmmen, the contractor soi r-ssess the soldier '"for.ancC ' .

ramifications (manpower, personnel and institutional and unit training costs) of
the concepts. The contractor shall also identify any potential health and safety
risks associated with the concepts explored. The contractor shall Identify
situations where the soldier has become a critical cost driver of proposed
designs/concepts. The contractor shall deliver all analyses as par of a Human
Engineering System Analysis Report (HESAR) prepared and submitted JAW
DD DE-. TAC-80745, Sequence A00OI on DD Form 1423.

C.4.8.4 Manpower and Personnel.

C.4.8.4.1 Manpower Requirements Estimates. Manpower requirements estimates for the
proposed units (e.g., brigade, division) shall consider Army doctrine, wartime
and peacetime operational concepts, equipment design, and human limitations.
Wartime equipment usage rates (e.g., miles driven, roumds fired, hours operated)
used to estimate wartime manpower requirements shall be derived from the
appropriate Operational and Organizational (O&O) Plans and any attendant
mission profllejfnperational mcod5e summades. The contracw ahll Identify
doctrinal and/or design factors which are major drivers of ihe manpower
requirements for proposed units. The contractor shall project the unit capability
decay (e.g., mission manning shortfalls, degraded opemtonal availability,
workload backlogs) when it is manned at various levels which are less than full
strength. These estimates and projections shall be reported In the contractor's
format, 180 days after contract award. Five copies of the report shall be
delivered.

C.4.8.4.2 Effects of Selected FCV Concpts on Manpower Struct im he contractor shall
provide an analysis of the effects of the selected FCV concept(s) on the Army's
manpower structure. This analysis shall Include a description and explanation
of the potential effects of the selected FCV conceps) on the curry Army
personnel management and training systems covering (but not limited to)
recruiting, career path restructuring, tour cycles, training program consolidation,
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and standardization of training across systems within the FCV. This analysis
ei:f .. s theeof sha" 'te re-orta lAW DE-NMSC-8-7 .. - A C^
DD Form 1423.

C.4.8.5 Trinig ,m. The contractor shall prepare a training concept technical
report, to be included as a separate annex to the technical reports that support
the training aspects of his M"NPRUT and LS programs. This concept shall
be formulated in accordance with the FCV System T aining Plan (STRAP) and
will focus on the embedded training approach proposed to provide improved
combat readiness capability and concurrent reduction of O&S costs. This report
shall be lAW DI-H-7066, Sequence A0005 on DD Form 1423.

C.4.8.5.1 Embedded Training Plan. The contractor shall prepare a plan 1AW DII-MISC-
80711, Sequence A0006 on DD form 1423 detailing the recommended approach
to realize fully the advantages of embedded training in FCV system design.
This plan will describe embedded training capablitles, devices, simulations and
simulators in the context of unit and Institutional training concepts. Efforts
described in this plan shall be coordinated with the contractor's MANPRINT
=d ILS/LSA efforts, and shall not be duplicative of them.

C.4,8.5.2 Trainin Burden Assesme ntL The contractor shall conduct an analysis of
soldier aptitude, training and performance to determine the minimum training
burden. The training burden shall be reported in terms of resource
requirements, e.g., duration and costs. The results shall be reported lAW Dl-
MISC-80711, Sequence A0010 on DD Form 1423.

C.4.8.6 Human Engineig.

C.4.8.6.1 Planning and Execution. A Human Engineering Program shall be planned and
Implemented JAW MIL-H-46855B as tailored for a oncept Exploration phase
(TMble 1, Application Matrix). Any additional tailoring deemed appropriate by
the contractor shall be conined in his proposal.
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C.4.8.6.2 H Data:

a. The contractor shall prepare and submit a Human Engineering Program
Plan (EPP) lAW DID DX-]flAC-80740, Sequence A0008 on DD Form
1423. Upon approval by the Government the contractor shall implement
the HMPP accordingly.

b. The contractor shall prepare and submit a Human Engineering Progress
Report as part of the NPN T program update at semi-annual
reviews. The report shall be prepared 1AW DI-HFAC-80741, Sequence
A0009 on D Form 1423.

c. The contractor shall prepare and deliver a HlpSAR JAW DID DI-HFAC-
80745, Sequence A0001 on DD Form 1423. (See pare. C.4.8.3.1).

d. The contractor shall prepare and submit a Human Engineering Design
Approach Document - Operator (HDAD-O) for the systems described in
paragraph C.4.7.7, JAW DI-HPAC-80746, Sequeze A0003 on DD Form
1423.

e. The contractor shall prepare and submit a Human Engineering Design
Approach Document - Maintainer (!-DAD-M) for the systems described
in paragraph C.4.7.7, JAW DI-HFAC-80747, Sequence A0004 on DD
Form 1423.

C.4.8.6.3 Encpsulation. The contractor shall identify design concepts that minimize the
impact of spatial restriction and isolation of the soudier from the outside world.
The conractor's design cowepts will be examined for the elimination or
minimizing of effects such as cramping caused by the restriction of movement
motion sckness, and reduction of soldier performance because of high interior
temperature, vibration, light or noise. The contractor shall conduct an analysis
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that evaluates the simplicity of design, ease of operation and commonality of
maintenance as campred against con-ctua! criteria. The report h1 be in ±ei
ontractor's format and the contractor shall maintain a copy of that analysis at

the plant for government inspection.

C.4.8.6.4 Mirnmizing the Effects of Continuous Operations (CONOPS). The contractor
shall consider the effects of CONOPS upon FCV design and propose concepts
that minimize or at least retard soldier performance degradation. The
contractor's proposed FCV design concept shall be examined for innovative
'ideas such as changing the characteristics of crew tasks, decreasing the number
of steps in a task, or by providing performance aids that reduce cognitive loads.
The contractor shall conduct an analysis that evaluates the effectiveness of the
proposed design concepts as compared against contractual design criteria. 'The
report shall be in the contractor's format and shalt be maintained at the plant
for government inspection upon request.

C.4.8.6.5 Faulty Design Feature. Features of proposed crew station designs which
contribute to fatigue or motion/simulator sickness shall be identified and design
solution options pregented. The proposed designs shall also provide for ease of
maintenance, (providing access, simplicity, markings, warnings, durability, single
point connections, and reducing special tools). Contractor proposals shall be
reported as part of program and semi-annual reviews.

C.4.8.7 System Safety Program (SSP).

C.4.8.7.1 SSP Objective. The contractor shall conduct a system safety program using
Task 100, MIL-STD-882 as a guide. The objective of the SSP is to develop a
fall-safe design wherever feasible. When a hazard cannot be eliminated, the
undesirable risk must be controlled to within acceptable limits. The SSP shall
integrate safety into the design and qualification of the FCV system (including
the Training Device System) consistent with mission requirements. The
contractor shall submit a System Safety Program Plan, IAW DI-SAFr-80100,
Sequence A0025 on DD Form 1423, (Omitted from example), as an appendix
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to the MMh P. In addition, the following MR,-STD-882 tasks and specift
requirements are imposed to ensue adeqate management and control of the
SSP: TASK 103 - Systn bafety Reviews; TASK 104 - Systew Saie'y
Working Group Support (as part of the MANPRINT Joint Working Group).

C.4.8.7.2 SSP Analysis, Assessments and Reports. The following MIL-STD-8&2 tasks
-and specifc requirements are imposed to ensue adequate and
system dedgn TASK 201 - PreliminM, Hazard List; TASK 202 - Preliminary
Hazard Analysis 1AW DI-SAF1-80101, Sequence A0026 on DD Form 1423
(Omitted fr example). The contractor shall provide results during the
MANPRINT portion of semi-annual reviews (See para. C.4.8.9).

C.4.8.8 Biomedical and Health Hazards. The contractor shall identify all biomedical
and health hazards pment during the operation and support of the FCV system,
to include natural and induced hazardous environments, and provide results
during thde MANPRN portion of semi-annual reviews. (See para. C.4.8.9)

C.4.8.9 MANPRINT Program Reviews. MANPRIN Reviews shall be conducted NLT
30 days prior to the PDR and CDR. The following topics shaLl be addressed:

a. Work accomplished and work remaining

b. MANPRINr requirements and constraints. What has been done to meet
requirements and accommodate constraints

c. MANPRINr compliances and nncompliances

d. Interactions among MANPRINT domains

e. Status of data requirements.

C.4.9 Integrated Loidstics Suooort Prorm M ).
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C.4.9.1 Integrated Support Plan. The contractor shall prepare an Integrated Support
P!= "TSP) in the format pr's'ribc- in PT-TL..SS-80395. The ISP shall con;, "
detailed description of the procedures, actions, events and organization the
contractor intends to employ to accomplish the 1LS program. The contractor
shall maintain the ISP in a current status and shall revise and update the plan
to reflect changes emanating from program changes, reviews and other actions
affecting the logistics aspects of the program. The initial submission and all
updates of the ISP require Government approval, and, once approved, the plan
shall be the controlling document for the contractor's ILS program.

C.4.9.2 ILS Management Team. (Omitted from example).

C.4.9.3 FCV Maintenance Concept. The contractor shall develop a maintenance plan
for the FCV. Maintenance planning is the effort to identify, document, and
establish an effective and economical way for performing maintenance.
Determination of the total range and quality of maintenance tasks inherent to
the system shall be accomplished to a level commensurate with system design
by an iterative alignment of the FCV maintenance concept with the design's
irhcrent maintenance characteristics.

C.4.9.3.1 ThM Level Maintenance Concept. The contractor shall use the three level
(Organizational, Intermediate, and Depot) maintenance concept as a system
baseline in the performance of maintenance planning.

C.4.9.3.2 DefRciencies or Shortcomings. Any deficiencies or shortcomings h" the FCV
maintenance concept which could hinder the maintenance planning effort shall
be identified and action by the Governre.nt to correct deficiencies and
shortcomings shall be requested.

C.4.9.4 Logistic Support Analysis (LSA).
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C.4.9.4.1 LSA Scone. The contractor shall conduct an LSA to evaluate the effect of
design alternatives for hardware and support systems and to assess the effectQ
ui various aiternatives wun rtplvct to support costs and operational reamness.
The LSA will also be used to assess logistic risks and to translate hardware
design requirements into detailed support system requirements. The contractor
shall accomplish the LSA tasks described in MIL-STD-1388-IA as indicated
herein to determine the most effective and efficient means of providing logistic
support to the FCV.

C.4.9.4.2 Coordination with Other Areas. The contractor shall establish an LSA
program in accordance with the procedures of MIL-STD-1388-IA and the
requirements contained herein. The LSA Program will be coordinated with the
MANPRWF Program and other specialty areas within the context of the
contractor's System Engineering effort to avoid duplication of analytical effort
and ensure common usage of data. The LSA program shall be used to
accomplish the ILS program tasks, to generate source data for use in the ILS
element development efforts, and to integrate support plans with hardware
design.

C.4.9.4.3 LSA Program Requirements The contractor shall perform an LSA Program in
accordance with the procedures set forth in MIL-STD-1388-1A, Logistics
Support Analysis. The following tasks/subtasks shall be performcd to a level
commensurate with design and operational scenario development.

Task 103 Program and Design Reviews, all subtasks, (C.4.11)

'rask 202 Mission Hardware, Software and Support System Standardization,
all subtasks, (C.4.4.4)

Task 203 Comparative Analysis, all subtasks.
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Task 204 Technological Opportunities, all subtasks, (C.4.5.1)
an Suppc3,z m orbili' RI'" Design "

205.2.1 through 205.2.4, (C.4.7.3.2).

Task 301 Functional Requirements Identification, subtasks 301.2.1, .2, .3, .5,
.6.

Task 302 Support System Alternatives, subtasks 302.2.1,.2, .5 (C.4.9.4.1)

Task 303 Evaluation of Alternatives and Tradeoff Analysis subtasks 303.2.1
through .6, and 303.2.8 through .12 (C.4.6.3.4)

C.4.9.4.4 ILS/LSA Program Review. (Omitted from example).

C.4.9.5 Automation and Communication Integration. (Omitted from example).

C.4.10 Quality Assurance Provisions.

-c3neral. The Laractor shall be responsible for the perfo,,mnance of all
inspections, examinations, tests, demonstrations and analyses as specified herein.
The Government reserves the right to perform any of the inspections where
such inspections are deemed necessary to assure that the materials and services
conform to the prescribed system performance reqtdrements.

C.4.10.2 Med %MM . The Oov= wt ftU conduct & mwmes
testbg progm to dtenmine the fewability of ft conftc's propos
soluons In such as pesonne sqpmt and iWn rlunMl ; od the
thoro =le &nd completemes of the a estimaton of manpower and

prVwAis wwin of the mln~mm apdte elod andi Mrinng btirdn wbec
ompox, d to the owt=Wa~ eadmido of tnhml ao te sdlnr
ipmmce.
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C.4.10.3 Quality Conformance. The verification of the requirements shall be satisfied
when the examinations, analyses, inspections, demonstrations and tests have

.i sccessfuL1:' corm.ieted Veriflcatic: wfll be perfor- z._ z....-
Table 1. Test reports shall be IAW DI-T-1906, Sequence A0007 on DD Form
1423.

C.4.10.4 Testability Reviews. The contractor shall conduct testability reviews as a part
of the semi-annual reviews JAW MIL-STD-2165, Task 102, sub-task 102.2.1
and 102.2.2 a and b. The testability reviews shall address the selection and
impact of alternative diagnostic concepts on readiness, life cycle cost, manpower
and training. The testability reviews shall also address overall testability design
constraints including but not limited to, performance monitoring, built-in test
and off-line test objectives and constraints. In &MMitioa t o onat haU
make pmWolo for estg citlca sol die tf y oodgf
reults of tmos tsks automAtcally on a 1553 data b s or odw
e.g., mh= , The contractor may request separate formal testability reviews,
in which case the contractor shall provide the Government thirty (30) days
advance notice.
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TABLE I

Q.TTALITY CONFORMANJCE VERIFICATIONS

Requirement Verified By

Pararaph Title Analysis Inspection Demonstration Test

C.4.4.1 LCCE (Cost Savings) X

C.4.4.2 Operational Effectiveness X

C.4.4.3 Weight Analysis X X X

C.4.4.4 Commonality Benefit/ X X
Burden Analysis

C.4.6 Design Requirements X

C.4.7.1 SEMP X X

C.4.7.3.1 Integration Plan X X

C.4.7.3.2 Supportability Design X X
Criteria

C.4.7.4.1 Level I Drawings X

C.4.7.7 Mock-Ups X X X X

C.4.8.1.2 MMM X X

C.4.8.2 Non-Duplication of Effct X
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TABLE 1 (Continued)

QUALITY CONFORMANCE VERIFICATIONS

Requirement Verified By
Paragraph Ttl.e Analysis Inspection Demonstration Test

C.4.8.3 Soldier-Related X
Commonality Concepts

C.4.8.4.3 Manpower Structure X

C.4.8.5 Training X

C.4.8.5.1 Embedded Training X X

C.4.8.6 iE X X X

C.4.8.7.2 Safety X X

C.4.8.8 BiomedicaV/ealth X X

C.4.9.1 Integrated Support Plan X

C.4.9.3 Maintenance Plan X X

C.4.9.4.3 LSA Program X X

C.4.10.2,1 Solider Performance Requirements X
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CA.11 Data and Program Status Review.

A, . ri-.gwua Status Reviews. The coiiractor shall conduct three plugiam btdius
review meetings at ARMCOM, Flintstone Arsenal, Georgia for the FCV Task
Force Director and other Government personnel. The first one shall be
conducted 150 days after contract award, the second one shall be conducted
240 days after contract award and the third one shall be conducted one year
after contract award. The review shall cover the contractor's technical approach
and progress to date. Hard copies of the presentation materials shall be
furnished to the Government at the time of the briefing LAW DI-A-3024A,
Sequence A0036 on DD Form 1423 (Omitted from example). The contractor
will also supply a Progress/Status Meeting Report IAW DI-A-1005A, Sequence
A0037 on DD Form 1423 (Omitted from example).

C.4.11.2 Semi-Annual Functional Area Reviews.

C.4.11.2.1 Scope of Reviews. Cost, MANPRINT, Producibility, ILS/LSA, Testability,
Automation & Communication, and Training Program status shall be presented
as separate agenda items at all formal program reviews. In addition,,
consolidated functional area review shall be held on a semi-annual basis to
review and assess each area's progress. The semi-annual reviews shall be held
at times and places mutually agreeable to the Government and the contractor,
normally at the contractor's site or at the same time and location of a program
review. The contractor shall attend and actively participate in the proceedings.
The contractor shall provide administrative support for the semi-annual reviews.
The contractor shall assure participation of subcontractor personnel when
necessary. The contractor shall identify and documem items requiring action.
These action items shall be submitted as agenda items for the semi-annual
reviews. The contractor shall prepare a summary listing of open action items
which identifies the organizational entity assigned responsibility for resolution
and the target date for completion of each action item. Hard copies of the
presentation materials shall be furnished to the Government at the time of the
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presentation in accordance with the requirements of DI-A-3024A, Sequence
A0038 on DD Form 1423 (Omitted from example). The contractor will also,
• .- a Progress/Status Meeiiig Report in accordance with the requirements ot
DI-A-1005A, Sequence A0039 on DD Form 1423 (Omitted from example).

C.4.12 Reports.

C.4.12.1 Technical Reports. The contractor shall deliver to the Government an interim
report containing the completed cost estimates required in paragraph C.4.4.1 and
Appendix C (Omitted from example). The interim report shall also contain
progrmess/accomplishments completed to date in fulfillment of the requirements
stated in the Scope of Work. The contractor shall deliver to the Government a
final report containing concept designs and evaluations sufficient in detail to
complete the requirements stated in the scope of Work The technical reports
shall be prepared lAW DI-MISC-80711, Sequence A0038 on DD Form 1423
(,)mtted from example) and ARMCOM Technical Report Style Manual #12680.
i';e main body of the reports shall be unclassified with the classified
irdor, ation contained on one separate volume (e.g.,...the vehicle is protected to
the A level (see Volume X for description of protection levels)). Each plan,
that is included in these technical reports shall be a separate appendix to the
report.

C.4.12.2 Monthly Progress Report. The contractor shall provide monthly progress
reports lAW DI-MGMT-80555, Sequence A041 on DD Form 1423 (Omitted
from example).
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EXHIBIT A

CONTRACTS DATA REQUIREMENTS LIST

DAAHBOS-90R-0O1O

(Note: Several Mlustrative MANPRiNT CDR~s are attached. ThM font is not used on the
Form 1423s. The complete CDRL for an actual solicitation would, of course, be much
longer.)
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SECTION M

EVALUATION FACTORS FOR AWARD

DAAHBOS-90-R-0O1O
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SECTION M - EVALUATION FACTORS FOR AWARD

'-_1ion an' Award Fa.:3r. . .. i ds for &'Ir FCV Concept Study wu te
predicated on evaluation of the proposals submitted in response to this
solicitation. Recognizing that more than one technical approach may be highly
acceptable, the Government contemplates the award of up to three (3) contracts
resulting from this solicitation subject to the availability of funds. The
Government reserves the right to make no award as a result of this solicitation
if, upon evaluation of the proposals, none of the offers are deemed likely to
meet the Government's technical requirements at an acceptable level of risk
and/or cost.

M.2 Proposal Evaluation and Selection Process.

M.2.1 Government Evaluation. The Government will perform a detailed technical and
cost evaluation of each proposal submitted. In order to provide for proper,
prompt, fair and equitable assessment of each proposal, proposal evaluation will
be performed against the stated RFP requirements and in accordance with
paragraph M.3, Evaluation Guidance.

M.3 Evaluation Guidance.

M.3.1 Selection of Successful Offeror(s). Selection of successful offeror(s) shall be
made based on the evaluation guidance stated below. However, any proposal
which is unrealistic in terms of technical or schedule commitments or
unrealistically high or low in cost will be deemed reflective of an inherent lack
of technical competence or indicative of a failure to comprehend the complexity
and risks of the Government's requirements as set forth in this solicitation and
may be grounds for rejection of the offeror. Furthermore, any significant
inconsistency between proposed performance and cost, if unexplained, may be
grounds for rejection of a proposal due to an offeror's misunderstanding of the
work required or his inability to perform in any resultant contract.

M.3.2 Areas, Elements and Factors. The Government shall evaluate each proposal
considering the area, elements and factors within elements, where applicable,
depicted in EVALUATION CRITERIA, and all the information submitted in re-
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sponse to this RFR Negotiations will be conducted with only those firms who
are determined to be within the competitive range based upon this Proposal
Fvaluation and Selection Process.

M.3.3 Evaluation Criteria. The Technical Area will be scored and the Cost Area
narratively assessed. The Technical Area is significantly more important than
the Cost Area, however, the balance between Technical and Cost must be such
that it results in an effort the Government can afford.

M.3.3.1 Technical Area. The following elements and respective characteristics comprise
the Technical Area. The response to each specific description of each element
will provide the basis for proposal evaluation. Both the elements and the
factors, are in relative order of importance:

Element I - Formulation, Evaluation and Selection of FCV Concept Design(s).

FACTORS: Discussion of Methodology and Approach for:

a. Selection of designs.

b. Trade-Off Analysis based on threat projections.

c. Analysis of operational needs.

d. Analysis of user requirements.

e. Analysis of logistical impact.

f. Analysis of life cycle cost impact.

Element 2 - Life Cycle Cost Analysis.

FACTORS: Technical approach for Life Cycle Cost Analysis as applicable to a:

a. Universal chassis design, or

FOR TRAINING PURPOSES ONLY
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b. Multiple chassis design(s). (For multiple chassis, an example of each class

of chassis is needed).

iiernent 3 -Anaiysis of Selectcd Concept(s).

FACTORS: Technical approach for conducting:

a. Operational effectiveness analysis.

b. Commonality benefit/burden analysis.

c. Weight studies.

d. Petformance analysis (including best use of existing manpower and
pesonnel resources).

e. Trining Resources Required Analysis.

Element 4 - Enircring Plan.

FACTORS: Discussion of technical program planning and control of offeror's
system engineering efforts for executing the FCV concept study Including:

a. Major elements/steps of the plan.

b. Time allotted for each step.

c. Relationship between steps.

Element 5 - MAi'?R.INT Program.

FACTORS: Dicussion of technical program planning and management of
offeroes MANPRINT program for executing the FCV concept Including:

a. Objectives, ognlzatioal rsponulbilities and principal civities of
MANPRI relative to the FCV program.
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b. Quantification of improvement in system performance that could
potentially accrue from MANPRiN-promoted efficienies.

c. Plans for coordination with System Engineering, and imegrated Logi,,.s

Support.

Element 6 - Production and Fielding Plan.

FACTORS:

a. Discussion of methodology to be employed for meeting the Government's
production/fielding plan.

b. Discussion of the methodology to be employed by the contractor to
develop production/fielding plan and the assumptions and rationale to be
used to derive the plan.

M.3.3.2 Cost Area: the offeror's cost as described in M.3.3.2.1 shall be narratively

wsessed.

M.3.3.2.1 Element I - Cost Realism

The realism and reasonableness of costs proposed to accomplish the technical
approach for meeting the contractual requirements of Section C of the RFP
shall be assessed and shall include realism and reasonableness of materials,
direct labor, indirect costs and other costs.

M.3.3.2.2 Element II - Cost Completeness

The costs to meet the contract requirements of Section C of the RFP together
with cost and pricing data must be accurate, complete and current Examples
of these costs include:

a. Mawrals A consolidated priced summary of individual material
quantities included in the various tasks being proposed, and basis for
pricing (vendor quotes, invoice prices, etc.). Materials shall include

FOR TRAINING PURPOSES ONLY
AMC-P 602-1 4-57

-x



Chapter 4 - MAE'PRINT in the Concept Exploration Phase

FOR TRAINING PURPOSES ONLY

PAGE OF

CONTINUATION SHEET DAAHB05-90-R-0010

NAME OF OFFEROR OR CONTRACTOR

Subcontract Items, Standard Commercial Items, Inter-divisional Transfers
(at other than cost), Raw Material, Purchased Parts, and Inter-divisional
Transfers (at cost).

b. Direct Labor Time-phased (e.g., monthly, quarterly, etc.) breakdown of
labor hours, rates, and cost by appropriate category.

c. Indirect Costs The method of computation and application of indirect
costs, providing a basis for evaluation of the reasonableness of proposed
rates.

d. Other Costs A detailed listing of all other costs which are not otherwise
included in the categories described above (e.g., special tooling, travel,
computer and consultant services; preservation, packaging and packing;
spoilage and rework) and provide basis for pricing.

M.3.3.2.3 Cost Realism Cost realism is more important than completeness of cost.
While cost will be evduated for realism (that is, does the proposed cost and fee
accurately reflect the offeror's proposed effort to meet program requirements) as
well as completeness of cost data submitted, cost may play an additional role as
follows: consideration of cost in terms of several program costs and
affordability may be controlling in circumstances where two or more proposals
are otherwise adjudged equal or when a technically superior proposal is at a
cost which the Government cannot afford. The Government will select for
contract negotiation that offeror adjudged to best meet the requirements at an
affordable cost.

M.4 Determination of Responsibility. It is DOD policy (FAR 9.183) that contracts
will be placed only with responsible contractors, that is, those who can
satisfactorily perform the necessary tasks and deliver the required items on time.
Prospective offerors, in order to qualify as sources for this acquisition, must be
able to demonstrate that they can meet the standards of responsibility set forth
in FAR 4.104.1 and 4.104.3(B). In addition, the offeror shall demonstrate
financial and management capabilities to meet the Government's requirements.
Accordingly, the Government reserves the right to reject an offeror who cannot
satisfy the Government's requirements as set forth in the RF.

FOR TRAINING PURPOSES ONLY
4-58 AMC-P 602-1



Chapter 4 - MANPRINT In the Concept Exploration Phase

FOR TRAiNING PURPOSES ONLY

PAGE OF
CONTINUATION SHEET DAAHB05-90-R-0010

NAME OF OFFEROR OR CONTRACTOR

M.5 Sufficiency. Proposals which merely offer to perform work in accordance with
the RFP, or which fails to present more that a statement Indicating their
cinshi itv of compliance with the technical requirements withc',, ,-Y. :,,,
baaa t)e aeemed to be unacceptable and shall not be considered.
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ATTACHMENT 03

GLADIATOR FAMILY OF COMBAT VEHICLES (FCV)

PROGRAM ASSUMPTIONS AND DEFINITIONS

1. Concept Exploration Phase is a demonstration of technologies essential to the FCV
through test beds and brassboards. During this phase technologies and their
associated integration requirements are prepared for the subsequent Full Scale
Development. For this program the Validation Phase is eliminated.

Z. Dunng Full Scale Development the design, fabrication and testing of prototypes will
occur. Both the chassis and mission modules shall undergo Technical and
Operational Testing.

3. Production Lead Time is a minimum of 18 months. Any deviations from this must
be justified and approved by the government.

4. Annual Vehicle Usage is 850 miles for Active Army Units and Training Vehicles;
432 miles for Reserve Units; and zero milage for POMCUS and War Reserve
Vehicles.

5. No new Military Operational Specialties (MOS's) will be required. In the event the
contractor proposes a new MOS, he must demonstrate a 5% reduction of total end
strength and a 20% reduction in training (cost and time) over predecewor systems.

6. No increase to Army end strength will be required.

7. Overall training burden will not increase over predecessor systems.

8. Full Production is scheduled to begin in FY2000 and run through FY2003.

9. Each vehicle operates 20 years.

FOR TRAINING PURPOSES ONLY
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AContrec Awardi (PROD)

1190 11991 11*2 1919 519 97 199 199 2000 21 2002 2003

Fiscal YearsI

GLADIATOR FAMILY OF COMBAT VEHICLES (FCV)

PROGRAM SCHEDULE
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ATTACHMENT 06

COST REQUIREMENTS

1. The contractor shall provide development and production cost estimates on each
vehicle role as well as a total for the entire vehicle family. Estimates shall be
prepared in accordance with the definitions presented in DCA-P-92(R).

2. Cost shall be presented in the B Matrix format (Table 4-1 of DCA-P-92(R)). That is,
-"] d":- for each role zhalI be broken out into the ,,vetonrnme,.. and -'-""-"""

cost categories specified in DCA-P-92(R).

3. A separate B Matrix shall be provided for production and each phase of the
development program (e.g., Demonstration/Validation; Full Scale Engineering
Development).

4. Costs displays shall be in FY 90 constant dollars, utilizing the latest Army inflation
guidance.

5. Costs shall be prepared in accordance with the program schedule to be provided by
the Government.

6. Data/Costs shall be in support of a weapons system life cycle cost estimate (i.e., not
a force cost).

7. The contractor shall define his fleet structure in accordance with Appendix C (omitted
from example).

i'or each level 3 WBS teciuology defined in paragraph 7, the contractor shall provide
data specified on Appendix D (Omitted from example).

9. The impact of developing, producing, fielding and sustaining the contractor's fleet
structure as a family (to include effects of commonality) versus the Army's current
fleet structure and acquisition strategy of individual procurements, must be addressed
as follows:

a. All DCA-P-92(R) cost elements and associated cost parameters that are
impacted must be identified for the entire life cycle.

b On all items identified in paragraph 9a. the delta impact (on current fleet versus
the contractor's fleet structure) must be fully assessed and quantified (e.g., delta
dollars, amount/% reduction, etc). Examples of areas that may be affected are
training, MOS's/manpower, grade and skill requirements, maintenance,
ammunition/missile requirements and protective equipment.

FOR TRAINING PURPOSES ONLY
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10. All other benefits/costs, impacts associated with the contractor fleet structure versus
the current Army fleet structure (independent of commonality/family impacts) must be
identified and quantified. The relationship between any costs and any associated
benefits must also be specified (e.g., dollar investment for embedded training resulted
in X% reduction in training round requirements; increase in developmental dollars
resulted in a technology that has a MTBF of X instead of Y; the combined effect of
sImplification of controls, extensive application of robotic technology and task
reduction resulted in the lowering of soldier aptitude level requirements and
consequentially, an LCCE savings of X dollars over the current Army system).

11. Written documentation for all cost, data, element, displays shall be provided. It shall
, ;' sufficient detail so that deviatior ,f each "ost element can be .,v ,

ine documentation shall include but shall not be limited to:

a. All assumptions made in deriving cost.

b. The exact number of prototypes costed.

c. The exact number of production units for each vehicle role and each
technology.

d. Manpower and personnel program costed, including:

(1) number of military personnel by MOS and grade level for a) operation,
b) maintenance, c) support and d) training.

(2) number of civilian and contrctor personnel for maintenance and support.

e. Training program costed, including:

(') Facto training.

(2) New Equipment Training 00:.

(3) Trainng devices.

(4) Initil training for operation, maintenance and support.

(5) Sustainment training for operation, maintenacnc and support.

f. Any program/schedule information not specified in paragraph 5.

g. Any unit cost (e.g., first unit, average unit) and/or learning curve data used to
derive development and/or production costs if different from that reported on
Attachments 2 and 3.

FOR TRAINING PURPOSES ONLY
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h. Identification of any factors used to adjust costs.

i. Methodology used to derive costs.

j. Identification of data sources.

12. Technical descriptions of all roles and technologies shall be provided.

13. All technical parameters to be provided under the scope of work must be compatible
with the WBS structure identified in the role/technology matrix (see paragraph 7)

maintenance, reiiab-'.ity ... at '= lcvc! 2; Manp',"er, usage ... a* V- S
I).

14. The relationship between each role in the Army's current fleet versus each role in the
contractor's future fleet must be defined (e.g., the mission accomplished by 5 tanks in
the current fleet will be performed by (which and In what quantities) 3 X FCV
vehicles and I Y FCV vehicle.).

15. The cost requirements identified herein represent a minimum that the contractor must
provide. The contractor, however, is not limited to this, but is encouraged to provide
any additional/alternate information/cost data that would:

a. Offer additional insight into benefits associated with the contractors fleet design.

b. Enable the Government to more fully evaluate the cost/benefits of the
contractors fleet structure.

FOR TRAINING PURPOSES ONLY
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Chapter 5

MANPRINT IN THE
DEVELOPMENT/PROVEOUT PHASE

This chapter provides an example of MANPRINT in an RFP for a fictitious weapon system
called the ZAPPER as it enters the Development/Proveout phase of a tailored materiel
acquisition strategy. For purposes of this example, assume that the O&O Plan, ROC,
SMM, TAD and TEMP have been approved. Numerous studies, analyses, tradeoffs, and
materiel design decisions will have been made before reaching this phase of the acquisition.

Chapter 5 expands upon Chapter 3 by showing, through another example, how MANPRINT
requirements may be selected, modified, and organized to meet the needs of this fictitious
system. To illustrate how MANPRINT statements are put into the RFP, the ZAPPER has
been made sufficiently complex to require some ingenuity in resolving MANPRINT issues
in the system. For example, a concurrent requirement for a system training device
developed by the contractor has been established. While these entries reflect the guidance
of Chapter 3, they are not "cold copy" from the illustrative paragraphs of that chapter.
Instead, that guidance is tailored to fit the requirements of the specific weapon. The result
is an RFP example organized for development of the ZAPPER. It must be emphasized that,
as in Chapter 4, this example is only a partial RFP with u focus on MANPRINT entries.
Some non-MANPRINT sections of the RFP are abbreviated while other sections are omitted
entirely. This treatment of non-MANPRINT material is deliberate. The contractions and
omissions do not indicate that this material is unimportant; but simply that the illustrative
purpose of this chapter does not require its presence. For instance, this example includes an
abbreviated Section J, List of Documents, Exhibits, and other Attachments. From the
MANPRINT point of view, the important content is limited to several MANPRINT relevant
attachments. This is to emphasize the point that in several of the MANPRINT domains,
requirements cannot always be expressed adequately by invoking existing specifications and
standards appropriate for reference in an RFP. The current practice in RFP writing is to
invoke other existing documentation in support of the requirement and, in those instances, to
include the documents as attachments to the RFP, listing them as such in Section J. The
Section J is included in this example to remind the reader of this important point.
However, to save space, the ducuments themselves are omitted from the example even
,though they would be part of a real-world REP. On the other hand, this example contains
no Document Summary List (DSL). The omission is based on two considerations. First,) the DSL is a routine and general section of an RFP of which the list of MANPRINT
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documents is but a small part. This has already been exemplified in Chapter 4. Second,
the list would merely duplicate selected documents from Appendix A of the handbook.
Nevertheless, it is essential that all documents cited in the MANPRINT requirements of an
RFP be listed in the DSL of the real-world RFP.

Finally, while this chapter is intended specifically as a model for MANPRINT requirements
in the Development/Proveout phase of a materiel acquisition p.-ogram, many of its parts
(particularly the language used to require integration of the six MANPRINT domains with
one another and all of MANPRINT with other specialty programs) are also appropriate for
use in RFPs in other phases of the acquisition cycle as well as in other acquisition
s!rategies. To promote this expanded utility, more than minimal MANPRINT requirements
have been incorporated into this example. The purpose is to enrich the MANPRINT
examples available to the reader even through the price may be a less "realistic" example
R-P. To aid in identifying the MANPRINT inclusions, in the RFP, a change of font has
been made and is illustrated below:

.. ,s is e lV.AN?'RJF ite=_. -a font' Lciac:es e N EAN?] NT item in the text of tne RiF.
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DEPARTMENT OF THE ARMY
U.S. ARMY BALLTIC CONMAND

FUNTSTONE ARSENAL, GEORGIA 68477-6411

ARMYO Date

Acquisition Management
Division

SUBJECT: Executive Summary - Request for Proposal (RFP), ZAPPER Anti-Armor
Weapon System, Development/Proveout Phase, DAAHB02-90-R-0014

Name
Street
City, State, and Zip

Dear Addressee:

The Army is pleased to solicit your proposal for the Development/Proveout phase of
the ZAPPER Anti-Armor Weapon System.

Description: The ZAPPER is to be a man-portable, anti-armor weapon system
designed to be highly effective against advanced armor concepts expected to be fielded
against U.S. and Allied forces in the mid-1990s. The weapon is envisioned as a simple-to-
operate, easily and economically maintained, rugged and reliable infantry system. The
Army will give consideration to candidates whose guidance and warhead components are
modular in design and may subsequently be improved, through increased accuracy and
warhead penetration capability within the specified size and weight.

Acquisition Strategy: The principal strategy for the ZAPPER Program is to emphasize
competition in every phase of the program. Contractors will be required to complete all
component and prototype flight testing in 26 months. It is planned to issue a RFP for the
Production Phase and "Not-To-Exceed" options for the first two years of Low Rate Initial
Production (LRIP) approximately 22 months after award of the Development/Proveout
contract.

Work to be Accomplished: Each contractor is expected to conduct the management
and engineering required to design, fabricate, and test prototypes of a ZAPPER weapon.
Warhead testing will be conducted to demonstrate that the weapon %ill defeat range targets
representing the threat armor (as described in Attachment 03). Flight tests (a minimum of
24) will be conducted under varied conditions to demonstrate system range capability,
hardness to practical countermeasures, and to obtain data to support terminal aimpoint
distribution, system accvracy when f-ed by a gune- w"_' te c=e-neistes stEted inL e

FOR TRAINING PURPOSES ONLY
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Target Audierce Description (TAD), performance boundaries, and system survivability. The
contractor is expected, as an absolute minimum, to demonstrate successful engagement of
five (5) of the fi,"st nine (9) flight profiles listed in the RFP Statement of Work (SOW)
paragraph 3.2.1.2.1. The successful engagement must include profiles one (1) through three
(3). Target acquisition and tracking testing will be conducted to demonstrate the robustness
of performance against aerosols, weather, and other system-peculiar countermeasures. Slug
firings will be conducted to demonstrate the capability to launch from the specified
enclosures.

Logistics Support Analysis (LSA) will be conducted to evaluate system design and

support alternatives, and document the supportability requirements of the selected design.

Evaluation of Proposal:

a. The underlying thrust of this solicitation, and the basis for weighing each of the
evaluation factors in Section M, is tL- select candidate(s) for the Development/Proveout
Phase th.t give the trEined infantry sodier, in The combat environmcxit, the highest
likelihood of defeating the postulated threat, at east risk, and with the best potential for
subsequent Preplanned Product Improvement (P 1) in penetration capability and accuracy,
within the specified size and weight.

b. The cost evaluation will consider projected total system life-cycle cost based upon
design to operations and support cost (DTOSC) and O&S costs including manpower and
personnel (recruiting and retention) costs, both institutional and unit training burdeas (time
and cost), and intermediate and depot maintenance. Selection of the system to enter the
Production and Deployment Phase will be based upon system effectiveness, system
survivability, and life-cycle cost. Offerors should be aware that proposal evaluation will be
based upon examination of such factors as:

(1) Probability of kill in manned firings.

(2) ,maower and Personnel Elntegration (MANP1.KN) factors, such as ease and
simplicity of operation, soldier performance contribution to probability of kill; total system
manpower requirements, personnel aptitude requirements; and the institutional (skill
ain-Eirtrent) and uit (skill sustainment) training burdens for operal;on, maintenance, and
Suppoct.

FOR TRAINING PURPOSES ONLY
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(3) Weapon durability, ease of maintenance, and hardening to countermeasures.

(4) Survivability.

The desired outcome of this phase is to select the one best candidate that achieves the
above and best shows the feasibility and plausibility of achieving the requisite performance
in the succeeding Production Phase.

c. The evaluation will be based on four areas: Technical and Operational Suitability,
M AN 1N, Cost, and Management. Technical and Operational Suitability will be
weighted heaviest. MANPR.IINT and cost are separate, equal major evaluation factors and
are important for their design implications. Management will be the least heavily weighted
factor.

(1) The strongest emphasis will be given to the Technical and Opefational Suitability
area, including Integrated Logistic Support (ILS), with the factors (described in Section M
of the RFP) chosen to discriminate clearly among concepts.

(2) YANPR'REN will be important because of the high Uke iThood of a significant
soldier contribution to the error budget of the system and because of the desire to obtain
the best trade-off among aptitude, training burden, and field performence of the system.

(3) Life-Cycle Cost will be a major evaluation factor; hence, offerors snould propose
inherently cost-effective designs.

(4) Management will be the least heavily weighted factor, and will assess the
offerors' organizational structure, system engineering, configuration, and design-to-cost
management, as well as past performance in on-time delivery of quality products, and
transitioning from Developmcnt/Proveout to Production.

Summary of ZAPPER Requirements:

a. The ZAPPER hardware, which includes one round, the command and launch unit
(CLU), a carry bag if required, and any other components required to engage a target and
perform surveillance for at least four consecutive hours shall:

(1) have a total hardware component weight of not more than 19 kg (required). A
total weight of 14.5 kg or less is desired.

FOR TRAINING PURPOSES ONLY
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(2) have a carry length of no greater than 120 cm.

(3) be compatible (with adaption devices/techniques to be developed as part of the
ZAPPER Systems) with storage racks on the Bradley Fighting Vehicle; (BFV), the High
Mobility Multipurpose Wheel Vehicle (HMMWV), and the U.S. Marine Corps Light
Armored Vehicle (LAV).

(4) have an employment time (from unassembled carrying mode) of < 1.5 minutes
and a rate of fire of four rounds per three minutes.

(5) have a des;.gn th p.t rrh zes soldier apzitude requirements and m zes
,tional and m. tl =!g tdme.

(6) have a capa 3..y to re from enc:osu-es (38.5 cu. meters with 2.5 sq. meters of
openings) safe.y.

(7) have a CLU mean time between operational mission failure of not less than 130
hours.

(8) be designed for ease of maintenance.

(9) have an add-on remote launch capability (desired) from a distance of at least 50
meters with additional weight not greater than 12 kg.

(10) be desiFed :o mz= ize the po=0ze1i heafth hzards to the user and mafintainer
-.or" so, es s.-h as aco-"^ ca! energy (im=se noisefolast ove-pressure), chemical
s .Sszaes (com b:sin ._dtxts from weaon .r.g), and re,.,ited energy (heat/visible
.as-).

b. All these requirements must be integrated in the total system performance envelope.

7. This executive summary is provided as an administrative convenience and is not
intended in any way to alter the terms and conditions of the RFP.

John S. Kinder
Contracting Officer

Enclosure

FOR TRAINING PURPOSES ONLY
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SECTION A Information to Offerors or Quoters, Cover Sheet DD Form 1707
SECTION B Supplies/Services/Prices (Omitted from example)
SECTION C Description/Specifications (Omitted from example)

ATTACHMENT 01 Statement of Work

EXHIBIT A Contract Data Requirements List (DD Form 1423)

SECTION D Packaging and Marking (Omitted from example)
SECTION E Inspection and Acceptance (Omitted from example)
SECTION F Deliveries or Performance (Omitted from example)
SECTION G Contract Administration Data (Omitted from example)
SECTION H Special Contract Requirements (Omitted from example)
SECTION I Contract Clauses (Omitted from example)
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from example)
SECTION L Instructions, Conditions and Notices to Offerors

L.1 Clauses Incorporated by References (Omitted from example)
L.2 Availability of Specifications and Standards Listed in DoD Index of

Specifications and Standards (DoDISS) (Omitted from example)
L.3 Availability of Specifications and Standards Not Listed in DoDISS.

(Omitted from example)
L.4 Availability of Descriptions Listed in DoD Directive 5000.19.L, Volume

II (Omitted from example)
L.5 Type Contract (Omitted from example)
L.6 Data Universal Numbering System (DUNS) Number Reporting (Omitted
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L.7 Delivery by Commercial Carrier (Omitted from example)
L.8 Removal of Names from Solicitation Mailing Lists (Omitted from

example)
L.9 Contract Data Requirements List (CDRL) (DD Form 1423) Information

(Omitted from example)
L.10 Determination of Responsibility (Omitted from example)

L.11 Disclosure of Information During Pre-award and Acceptance Period
(Omitted from example)

L.12 Disposition of Documentation (Omitted from example)
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L.13 Independent Research and Development and bid and proposal costs
(Omitted from example)

L.14 Soecification Information (Omitted from example)
L. 15 Instructions for Proposal Preparation
L.16 The Minimum Types and Amounts of Insurance (Omitted from example)
L.17 Unrealistic Proposals (Omitted from example)

SECTION M Evaluation and Award Factors
M. I Clauses Incorporated by Reference (Omitted from example)
M.2 Notice of Basis for Equitable Evaluation of Use of Govemment-Owned

Production and Research Property (Omitted from example)
M.3 Basis for Award
M.4 Evaluation Approach

ATTACHMENT 02 DD Form 254 and ZAPPER System Security Classification Guide
(Omitted from example)

ATACHMENT 03 System Specification (ZAP4000)

ATTACHMENT 04 ZAP4050 (Environmental Requirements) (Omitted from example)
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SOLICITATION/CONTRACT FORM

DAAHB02-90-R-0014
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INFORMATION TO OFFERORS OR CUOTERSOC-clie

(Section A Cover Shr'ct)

U.S. Army Ballistics Cotmmand
ATTN: JSABC' PC-.i,/Stonewal

Flintstone Arsenal, GA 68477-5411

ITEWSI TO WC PURCI4ASC(0"01) Cltil

ZAPPER Arti-Artnor Weapon System

THIS PROCUREMENT? M~

oUNL Autoe ont h 'CrtfaatonofNo-Saoce FaIltIe Cn the - Soc t-n ailr to- age th

tYounam ofcabioe to Cote i thsCerolicitation and houltpgd beeaciine " for tpplcablitato.Fiuetoaret.h

S"e the paragraph of tis solacitation entitled "Ltt Bids, Modificatics of Bids or Withdrawal of Bids" or "Late Proposa's.
Modifica~tions of Proposalsan~d Withdrawals of Proposala".

The envelope used an submattint your rely must be plainly marked with the Soli-itation Number. as shown above and the
date and local time set forth for bid opening or receipt of proposals in the solicitation dociimentL

If NO R _SPONSE as to be qubminted. Ijetih this sheet from the solicitation, complete the information rerj.ested on
reverse. fold. affix poatage, and mail. NO ENVELOPE IS NECESSARY.

Repliesa must set forth f..al. accurate. and complete anfotmacion as required by this Solicitation jincludang attachmenr-Ii.
The penalty for maki~ng filse statements as prescribed in IS U.S.C. 1001.

OuTIONAL IPO'.MATIOMl

Fu;nds are niot pre-'tly available for th~s dcquisition. No contract vII11 be made until

~nre'e~a1yappropria~ed funcs arkfu e hc payriert for contract purposes
can be "doe.

tQH iMb()huIA NUN' )., T'IMS PRUCtURbu 0NT iRIrF 0H) CALL.

U.S, Army Ballistics Cormand. ATTN: USA8C-PC-AD/Slonewall (44 943106

DD ' 1707 Of-%L 'LI 00 #CPD- a4 Aa.C I'? V'.aC I AMC O~IIOLCTC
& L 'a
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PAGE OF
CONTINUATION SHEET DAAHBO2-90-R-0014

NAME OF OFFEROR OR CONTRACTOR

ATTACHMENT 01

STATEMENT OF WORK
(SOW)

DAAHB02..90-R-0014
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PAGE OF

CONTINUATION SHEET DAAHB02-90-R-0014

NAME OF OFFEROR OR CONTRACTOR

TABLE OF CONTENTS

STATEMENT OF WORK

Paragraph Page No.

I.O COPE
2.0 REFERENCE DOCUMENTS (Omitted from example)
2.1 Military Specifications (Omitted from example)
2.2 Milita-y Standards (Omitted from example)
2.3 Other Publications (Omitted from example)
3.0 REQUIREMEINTS
3.1 Fabrication
3.1.1 Round
3.1.1.1 Air Vehicle
3.1.1.2 Airframe Integration and Assembly
3.1.1.3 Guidance and Control
3.1.1.4 Warhead Section
3.1.1.5 Propulsion Section
3.1.1.6 Telemetry Section
3.1.1.7 Mock-up Rounds
3.1.2 .-,zze:
3.1.3 Command and Launch Unit (CLU'
3.1.3.1 CLU
3.1.3.2 Integration and Assembly
3.1.3.3 Mock-up CLU
3.2 Test and Evaluation
3.2.! Conaco: s- o,08=
3.2.1.1 (Paragraph not used)
3.2.!.2 System Fdgzt Test ?rog=zx
3.2.1.2.1 Flight Test Matrix7.2..2. Y~g': ..-21es

3 .2.1.2.3 Tank Targets
3.2.1.3 C-J Tests
3.2.2 Test and Evaluation Support
3.2.2.1 C e."oz! Assesszent
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PAGE OF
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NAME OF OFFEROR OR CONTRACTOR

Paragraph Page No.

3.3 Configuration Management Program
3.3.1 Program Requirement
3.3.2 Drawings (Omitted from example)
3.3.3 Software (Omitted from example)
3.4 Program Management
3.4.1 Contract Work Breakdown Structure (WBS)
3.4.2 Financial Management
3.4.3 Monthly Progress Reports
3.4.4 Program Reviews
3.4.4.1 Program Arrangements
3.4.4.2 Program Review Meetings
3.5 System Engineering Management
3.5.1 General (Omitted from example)
3.5.2 Analysis/Studies
3.5.2.1 Scoe
3.5.2.2 System Might Performance and Accuracy
3.5.2.2.1 ?erfor-,n e Si.ao2
3.5.2.2.2 System Accu.rcy
3.5.2.2.3 System Sensitivity
3.5.2.2.4 Control System Performance
3.5.2.3 FU z'8 'Effeclveess
3.5.2.4 Warhead Data
3.5.2.5 syst- B.tZeflid ?WIr~.m=
3.6 Reliability, Availability, and Maintainability

(RAM) Program (Omitted from example)
3.7 integrated Logisticq Support (ILS) Program
3.7.1 Logistics Sp,-ort Ame.iysis CSA)
3.7.2 Publications
3.8 M~npower and ?ersonel :nteg.rtioi (I.r- X2T)
3.8.1 ?A..-2 . ?og.EM
3.8.2 W.p.l2 . ._ emet--tion
3.8.3 ,.mpower and ?ersonnel -'gra. '?=
3.8.3.1 'rade-off Anelyses
3.8.4 Soldier ?e.fo-mance Meesurer-en:
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3.8.5 (Paragraph not used)
3.8.6
3.8.6.: 2 g rg
3.8.6.2 cg 2oses
3.8.6.2.1 F-Fc .y g

3.8.6.2.2 " " :" 2'
3.8.6.2.3 -- ": g
3.8.6.3 CTe,-aFto: Oouse el Ls: -.- "oz
3.8.6.3.1 L c-e Mc'-e
3.8.6.3.2 zs-,. Moee
3.8.6.4 Mz=e-ce Co-,-se of s
3.8.6.4.1 Le::-e Mode
3.8.6.4.2 :- zr.s-C Mode
3.8.6.5 De"vices
3.8.6.5.. Zeg.ee of 2e"c ,4
3.8.6.5.2 ?Izg -,evice Tes: =d Evz: om
3.8.6.6 . zg te eve.o,_ez
3.8.6.6. '?=i.=g Co..ee:ce
3.8.6.65.2 '.-?ocess Review
3.8.6.6.3 V'i ._c: Vef co:

3.8.6.6.3.2 Vei!c'2
3.8.6.6.4 71- =--g aThc'-vezess
3.8.6.6.5 Doc~e=: Lev-ew
3.8.6.6.6 Mze.-.a -:zao:
3.8.6.7 Co-."se ?es ez*!o,
3.8.6.8 Co=sewae
3.8.6.9 Qu2,.y Ass,_=ce :-s-ec*oz
3.8.6.1.0 2iz: cose " e"vey
3.8.7 - _-- :
3.8.7.1 Tl::E --g =d '.x : o

3.8.7.2 £co, e
3.8.7.3 :-E= S ' S AeZs
3.8.7.3.. C.c.es .Z. AzF'yses
3.8.7.3.1.: "
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3.8.7.3.1.2 =,L.cher Configurton and Conarols
3.8.7.3.1.3 Crew .sk Sequence
3.8.7.3.1.4 Nuclear, Biological, Chem=i.a (NBC) EnvLronent
3.8.7.3.1.5 Maintainer Interface
3.8.7.3.1.6 Critical Tasks
3.8.7.3.2 Design and Applcation
3.8.7.3.3 Test end Evalution
3.8.8 System Safety znd Eealth Hetz.-rs
3.8.8.1 System Safety
3.8.8.1.1 System Safety E-rogram Tasks
3.8.8.1.2 Surface Danger Area D)ata
3.8.8.1.3 Explosive 4.zazard Classificatoa
3.8.8.2 e-eallth .zamrd Assessment
3.8.8.2.1 Acoustical Energy
3.8.8.2.2 Lasers
3.8.8.2.3 Radioactive 1Waterils
3.8.8.2.4 Chemical Substances
3.8.8.3 Safety and -Eeelth -azards Assessment Ver.fLlcaion Tests
3.8.8.3.1 Gunner En-rvironment L.zch ZHerds Tes:s
3.8.8.3.2 Bullet 7nact Tests
3.8.9 MAN' Lf T Reviews
3.8.9.1 Program ?Plihg Review
3.8.9.2 WANf2f,,XINT Progress Reviews

Exhbit A Contract Data Requirements List (DD Form 1423)
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Statement of Work
(SOW)

1.0 SCOPE. The contractor shall develop a weapon capable of satisfying the
performance criteria stated in the ZAP4000 System Specification, with particular
emphasis on achieving (a) -e . . of Nt by & f-i ly-tmiaed g=.e: (with
2o gea:e: z';"'"-e aft= z boft creu a obscumed conditozs, (b)
!-Eckig --. zrzgezs -de:~~v cozdd.zoas, Ez, (c) gumne. su:,vivabiLfty
fea-es. The contractor shall furnish all services, materials, facilities (except
approved Government Furnished Equipment (GFE) facilities) and equipment and
provide all technical, planning, management, and manufacturing effort to
complete the tasks described in the following paragraphs of this SOW. The
contractor shall deliver reports, briefings, and design documents as specified and
scheduled on the DD Forms 1423.

2.0 REFERENCE DOCUMENTS.

2.1 Military Specifications. (Omitted from example)

2.2 Militarv Standards. (Omitted from example)

2.3 Other Publications. (Omitted from example)

3.0 REQUIREMENTS.

3.1 Fabrication. The contractor shall define, fabricate, and maintain all hardware
required for the DevelopmentlProveout phase. Deliverables shall be as specified
in the contract.

3.1.1 Rcund.

31.1.1 Air Vehicle. The contractor shall perform the necessary design tasks and trade-
off analyses to establish the air vehicle characteristics. The contractor shall
design, fabricate, and test components, subsystems, and complete air vehicles to
demonstrate design and performance capabilities. The contractor shall be
responsible for integration of all air vehicle sections.
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3.1.1.2 Airframe Integration and Assembly. The contractor shall ensure the structural
integrity, mating of components and/or sections, interfacing with launcher
assembly, and the meeting of the physical and functional requirements for the
air vehicle. As a minimum, specific hardware areas/items to receive emphasis
during analyses and tests include warhead section/propulsion interface,
stabilizing fins and attachments, electrical 1'etworks, electrical power supply. aid
zir vehicle to launcher interfaces (e.g., umbilical connectors, detents).

3.11.3 Guidance and Control. The contractor shall develop the guidance and control
subsystems and components of the air vehicle. The guidance and control
design shall pro,,ide the iccuracy needed to meet the requirements of ZAP4000.

3.1.1.4 Warhead Section. The contractor shall perform design tasks to establish a
warhead section demonstrating the capatility to defeat the target and meet the
requirements of ZAP4000.

3.1.1.5 Propalsion Section. The contractor shall perform design tasks necessary to
establish a propulsion unit capable of demonstratizg the capability :o meet the
requirements of ZAP4000.

3.1.1.6 Telemetry Section. The contractor shall define the requirements for onboard
test instrumentation necessary to support the flight test program outlined in
paragraph 3.2.1.2 of this SOW. In addition, the contractor shall perform design
tasks and provide a telemetry section to transmit engineering data to a ground
receiving station for recording. The contractor shall also provide the interface
hardware for assembly into the air vehicle. A method shall be provided for
determining target hit coordinates.

3.1.1.7 Mock-up Rounds. Mock-up rounds (inert) shall bc designed with the sdtme
physical, dimensional, and electrical connectors as the tactical launcher. These
rounds will be used for operational testing and field exercises, and shall have
the same weight, handling characteristics and appearances (except for marking)
as operational (live) ammunition. The configuration shall be designed to
achieve the objective of the Operational Assessment of paragraph 3.2.2.1.
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3.1.2 Launcher. The contractor shall develop a launcher to satisfy the requirements
of ZAP4000. Emphasis shall be placed on designing devices that securely
restrain the air vehicle in the launch tube during storage and handling and have
minimal effect on the air vehicle during separation at launch. All air
vehicle/launch tube interfaces shall be designed to offer minimum interference
during launch. CLU/round interfaces shall be defined with emphasis on
mechanisms which effectively mate and align the CLU with the round.
Me^-ods of ele=zIcl hook-up nd fi ng disconnect shall be anlyzed for
pfe.-for' -e =d safety.

3.1.3 Command and Launch Unit (CLU).

3.1.3.1 CLU. Th-, contractor shall develop a Command and Launch Unit meeting the
requirements of ZAP4000. Maximum use shall be made of standard,
nomenclatured battery power sources and battery chargers (if applicable). The
contractor shall design a night sight device which will demonstrate the
capability to meet the performance criteria in paragraph 3.2.1.3. If the Thermal
Weapon Sight (TWS) is utilized and requires integration into the CLU, the
following TWS assemblies shall be used without design change: Signal/Timing,
Controller, Dewar, Scanner, Infrared Imager, and LED/Visual Collimator or
Cathode Ray Tube Display. Assemblies that may be changed are the telescope,
main housing, control panel, battery, visual relay/eyepiece, and the wiring
harness.

3.1.3.2 Integration and Assembly. The contractor shall ensure the integration and
assembly of the fire control components and power supply with the day/night
sights as determined necessary for operation.

3.1.3.3 Mock-up CLU. The contractor shall design CLUs (inert) with the same
physical and dimensional characteristics of the tactical CLU for operational and
field exercses. The mock-up CLU shall mate with the mock-up round. The
configuration shall be designed to achieve the objectives of the Operational
Assessment Test of paragraph 3.2.2.1.

3.2 Test and Evaluation.
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3.2.1 Contractor Test Program. The contractor shall plan and conduct a system test
program to include soldier critica! performace and stupporting tr.*ig as well
Es necessary piecepart, component, subessembly, assembly, and end item testing
to demonstrate that hardware and softwEre meet the requLrements of ZAI'4000.
The Test Program shall assure that requirements are met in the following areas:

Defeat of Threat Targets and Achievement of Required Pk/s

System Accuracy with Man-in-Loop Firings Against Stationary and Moving
Targets

Target Acquisition and Tracking in countermeasure (CM) and Obscured
Environments:

Track Link Hardness to Practical CM

Hardware Po'tao'lity

Weight and Length

Capabi;.ity for Firing the Weapon Vin- L--Eclosures

Safety, :-:ealth, a "d :-um n Factors.

The contractor Test Program shall include the tests specified below:

3.2.1.1 (Paragraph not used)

3.2.1.2 System Flight Test Program. The objectives of the System Flight Test Program
are to prove system capability with special emphasis on accuracy, performance
in degraded visibility (including night), and a minimum and maximum range.
Tests will be planned and conducted by the contractor with government support
at facilities at the U.S. Army Missile Range, White Sands, New Mexico.
Minimum acceptable results of these tests shall be successful engagement
(target hit plus adequate Pk/s) of five (5) of the first nine (9) target profiles
listed in Paragraph 3.2.1.2.1. The five (5) successes must include profiles 1
through 3. The government supported contractor conducted flight test program
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shall be performed in accordance with the test matrix shown below with a
minimum test quantity of 24 missiles. All flights shall have a man-in-the-loop
End shall be co-ducted with conacto.r gunners and with at least two military
g-amne.s representative of the TAD. T7'e gunner operating the CLU sbg.l be
remox from the lzLcer and protected from any launch and flight hazards (to
L.clude fE!'uz'es). A gove iment Safety Reiese is required for this test using
A"_y =cops.

3.2.1.2.1 Flight Test Matrix. The Flight Test Matrix is as follows:

Flight Profile Range to Stationary or Day or Target in
Number Target (M) Moving Target Smoke Night Hull Defilade

1 1,500 Stationary No Day Yes
2 1,200 30 KM/H No Day No
3 400 30 KM/H Yes Night No
4 1,500 Stationary No Night No
5 1,000 Stationary No Night Yes
6 (Direct 400 30 KM/H Yes Day No

Fire Mode)
7 1,000 30 KM/H No Night No
8 1,800 Stationary No Day No
9 1,000 15 KM/H Yes Day Yes

3.2.1.2.2 Flight Profiles. Twelve of the missiles will be fi-ed by the milit.-ay gvr.aers
against flight profiles 1 through 9 with at least one round at each profile. Any
rounds remaining after successful completion of the profiles may be used to
demonstrate any other capabilities of the system. White phosphorous smoke
and crossing tank targets will be used in the above profiles.

3.2.1.2.3 Tank Targets. The tank targets utilized for the system flight tests will be
provided by the government.

3.2.1.3 CLU Tests. Field tests of the CLU in conjunction with the missile
seeker/sensor subsystem shall be conducted to demonstrate performance in the
dirty battlefield environment. The tests shall include target acquisition, surveil-
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lance, and tracking accuracy. Tests shall be conducted in selected
environnments with electronic and optical jammers, counter-measure smoke,
flares, burning vehicles, rain, fog, and dust. Performance boundaries/capabilities
shall be assessed by testing ranges beyond the specified system maximum
range. MUTm.y g= = iemmu2" of the TAD s2N be pmrVed by the
govwezient an!lr ctes tes. subje= ts ru4out tUs test. esn ng
ft=~ the field =ests sll be u~sed to vtldzie the cmnm=to's shlulon, mlmhg

mgrmn, Ezd to wrovide zieq~sftion and tmcking =xwy d&I2L

3.2.2 Test and Evaluation Support.

3.2.2.1 Operational Assessment. The contractor shall support an operational assessment
planned and conducted at the Human Engineering Laboratory at Aberdeen
Proving Ground, MD, and the U.S. Army Infantry School at Ft. Benning, GA.
The objctive of this assessmezt .s to dete.mine operztiozzi compatib.lity of the
system h rdwze wit tbe so'.,ier's Elghtizng 'ad End modes of batteied
mobility; the overall system -,e:fo:'m="e as a prodst of sold!er ,ptitude,
rai . g, and orgezatioi; thie effecve-ness of the SIh; and the viebility of the

system hzrdwa'-e chzractezisucs such as portability, physical d.viens.Da, ad
durabilifty. Tae gove.-,ment will p.ovide, as test subjects, soldie.rs w_:. known
ap*Jtudes ad '-ys-uml profiles who mee- e VAD of .tooentia oera.ts,
-_.t"e.s, a.d sup.orte.-s of the ec-,..--ent. The contractor shall maintain the
ten (10) sets of system hardware (which are complete except for inert
warheads) delivered to support conduct of these tests. (See para. 3.8.7.3.3).

3.3 Configuration Management Program.

3.3.1 Program Requirement. The contractor shall develop, implement, and manage a
Configuration Management Program suitable for meeting the requirements of
this SOW.

3.3.2 Drwings. (Omitted from example)

3.3.3 Software. (Omitted from example)

3.4 Program Management.
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3.4.1 Contractor Work Breakdown Structure (WBS). For financial reporting purposes,
the contractor shall develop a contract WBS, crossreferenced to the SOW and
the ZAP4000 system specification. The contractor WBS must provide for
identifying and reporting each cost WBS affected to include software and
firmware.

3.4.2 Financial Management. The contractor shall plan, budget, and implement a
financial management program to control the resources allocated to meet the
requirements of the SOW lAW the WBS.

3.4.3 Monthly Progress Reports. The contractor shall submit monthly progress
reports including a final progress report at the end of the program IAW DI-
MGMT-80555, Sequence A001 and A002 on DD Form 1423.

3.4.4 Program Reviews.

3.4.4.1 Program Arrangements. The contractor shall plan, coordinate, participate in,
and support program reviews at his plant and at government installations to be
identified during which the contractor's progress will be examined. The
contractor shall prepare agenda and minutes of all such reviews LAW DI-A-
7089, Sequence A003 on DD Form 1423.

3.4.4.2 Program Review Meetings. The first review meeting shall be conducted within
three months after contract award. Subsequent reviews shall be conducted
quarterly or as determined necessary by the government, based upon
government initiative or requested by the contraztor.

3.5 System Engineering Management. The contractor shall design and develop the
hardware using the "Metric System of Measurement" IAW ASTM-E380 and
DOD-STD-1476. Engineering data, and technical reports, including computer
programs, shall be generted in metric units.

3.5.1 General. (Omitted from example)

3.5.2 Analyses/Studies.
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3.5.2.1 Scope. The contractor shall perform design analyses and trade-offs to ensure
that the ZAPPER System attains or exceeds the performance requirements as
specified in ZAP4000. These analyses shall include trade-offs considering cost
and hardware/soldier performance (to include Probability of Kill given an
engagement) and shall reflect the operational concept to include the command,
control, communications, military organizational configuration and the
maintenance environment. Trade-offs between the elements of Probability of
Kill given an engagement (Prec x Prel rd x Ps x Pk/s) shall be considered if the
overall requirement for Pk/e can still be achieved. Alternative designs shall be
examined to identify tradeoffs among desired characteristics to increase the
system's effectiveness in the following categories: lethality, portability, range,
dirty battlefield/CM survivability, RAM, and g,ner aptitu de and tmiz'g. The
contractor shall assess the degradation in Pn occurring between the required and
desired minimum ranges, and if appropriate, in the direct fire mode.
Substantial improvement in lethality on a dirty battlefield and imp-ovemeLt of
gunner survivability are primary priorities if accomplished with only small
increases in system weight (not to exceed maximum allowable system weight).
Although the proposed system must weigh no more than 19 kg, the offeror
shall provide trade-offs of weight versus elements of the Pk/eng equation and
survivability in order to indicate the flexibility of his design. Curves or tables
illustrating advantages of growing beyond the offeror's system weight (even
though the maximum allowable weight is exceeded) will indicate possible
growth advantages for specific missions (e.g., defense, vehicle mounted).
Analyses and trade-offs shall be reported IAW DI-MISC-8071 1, Sequence
A006A on DD Form 1423.

3.5.2.2 System Flight Performance and Accuracy.

3.5.2.2.1 Performance Simulation. The contractor shall prepare, validate, maintain, and
deliver an all-digital, six Degree-of Freedom (DOF), performance simulation of
the proposed system concept to inelude gunner effects (such as aptitude,
traning, organizational design, and humean error). The six DOF performance
simulation and computer programs shall be used and identified in the conduct
of the analyses and studies. The plan shall be IAW DI-HFAC-80742, Sequence
A007 on DD Form 1423.
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3.5.2.2.2 System Accuracy. The contractor shall prepare a complete error budget
breakdown identify )g major factors (itc-u1 g sold,- perror- nce) contributing
to system inaccuracy and the one sigma magnitudes of these quantities. Total
errors as well as circular error probability shall be formulated and presented.
Error budgets shall be presented for minimum and maximum range trajectories
and for intermediate ranges in increments not to exceed 500 meters. The report
shall be lAW DI-MISC-80711, Sequence A006B on DD Form 1423.

3.5.2.2.3 System Sensitivity. The contractor shall conduct studies to establish the
sensitivity of system accuracy to independent variation in magnitude of each
error source identified above. The report shall be 1AW DI-MISC-80711,
Sequence A006C on DD Form 1423.

3.5.2.2.4 Control System Performance. The contractor shall perform the overall systems
analysis necessary to accurately define the total control subsystem performance
requirements. This analysis shall justify the amount of control authority and
the control system performance required in both the soft launch/coast mode and
during the boost, sustain, and terminal phases of flight. Trade-off studies shall
be performed by the contractor to identify the most cost-effective control
system design approach which is consistent with the established control
performance requirements. The studies shall be reported IAW DI-MISC-80711,
Sequence A006D on DD Form 1423.

3.5.2.3 Fuzing Effectiveness. The contractor shall perform analyses of fuzing
approaches to include, as a minimum, target and background signature(s) used
for sensing, use of single or multiple target signatures, signal processing to
discriminate real and false targets, CM/CCM techniques, sp.fey co^Zs-a:t2 S
:e: 1/.=-27D-13:6, graze senitivity, and system analysis to achieve fuze
optimization to maximize warhead effectiveness. The report shall be IAW DI.
MISC-80711, Sequence A006E on DD Forn 1423.

3.5.2.4 Wadicead Data. T1he contracto" shall collect and document data on
characteristics of the lethal mechanism penetrator prior to target impact and
after perforation of the target. The characteristics of behind armor debris or
other behind armor damage mechanisms shall be measured and documented.
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3.5.2.5 System Battlefield Performance. The contractor shall address the projected
threat and battlefield conditions and perform studies and trade-off analyses to
determine the manned system's ability to:

a. engage and hit a stationary target at one-half the maximum range of the
system in daylight within 30 seconds after detecdoa in a seven kilometer
visibility, non-nuclear, benign countermeasures environment;

b. in daylight, acquire and lock-on a target through electronic
countermeasures, aerosol, smoke, dust, fog, rain, and other degraded
atmospheric conditions, target background, and clutter,

c. in dyligh., engage ad -"aintpn a syecified rate of fLre against
stationary, high crossing rate, evasive, and maneuvering targets; and

d. reduce gunnec's exoszre ad reEction t'es, and the time of flight for
the projectile.

The analyses shall be reported IAW DI-MISC-80711, Sequence A1006F on DD
Form 1423.

3.6 Reliability, Availability and Maintainability RAM) Program. (Omitted from
example)

3.7 Integrated Logistics Support (ILS) Program. (Note: See AMC PAM 700-21,
ILS Contracting Guide, for more complete example. Also the use of the SOW
module in LOGPAP.S will be helpful (see Reference 120)).

3.7.1 Logistics Support Analysis (LSA). The contractor shall conduct LSA for this
and subsequent phases of the program. Trade stucies or alternate support
concepts, including determining what would be required to completely eliminate
field maintenance, will be performed. The predecessor system support structure
shall be used as the baseline. .12ese s-:'yses s-_.2 be co'.dina.teA with, and
sabaU not duplicate, anzlyses conducted under the MIANIL T Program (PIMa.
3.8). The contractor shall perform the following specific LSA lAW MIL-STD-
1388-1 A.
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Task 203, Subtask 203.2.5
Task 205, Subtasks 205.2.1, 205.2.2
Task 303, Subtasks 303.2.3, 303.2.5, 303.2.6, 303.2.9
Task 401, Subtasks 401.2.1, 401.2.4
Task 501, Subtask 501.2.3

3.7.2 Publications. The contractor shah prepare system operating instructions for the
technical demonstration and operational assessment phases of the program for
use by government personnel. The instructions shall be IAW DI-MISC-80711,
Sequence A004 on DD Form 1423.

3.8 Ma=,owe: ad :e.-sozel =e- oz ,

3.8.1 Y.ANRNT2C ?roazm. T'e co:-6actor shall conduct a program integrating
WEnpowe: (Yone S*trug), ?e-sonei (Aptitude). 1aining, Human Factors
3aginee.ing, System Safety, and Hezlth Hazm&ds management so as to influence
sys:te des'ga decis.oas throzghourt development. production, and deployment of
tCe LA?ER. 72:e goals of NtkN ?-LlR in the ZAPPE program are to
,"ove ove.-a weapon system genforma-ce-effectiveness in the field by

de e-,-g, dU:_g p-el.m%_y systen design, that equipment end
oN ~ oc ! des.gn which yields the highest ?Ve with the ,inimum burdens
on soldier aptitude and ins muio orl and organizational trirlng. A
W..fac,_-er's A.L R? NT Wazgerment ?la (laMP) shall be prepared and
=itemed =n a crrent status throughout ZAPPER development rAW DE-
X=)-WOOX, Sequence A005 on DD From 1423. The contactor's
o.-g ."o. or managing the executon of the MANR]NT program shall be at
a =a =genent leveI comparable to the levels responsible for cost and system
-7e o==e Ic,.AN? 2, shall e an agenda item at all program and technical
rev.ews. T-hrough analyses, t.e M.A'?RINT program shall linkc aptitudes of
o.Te.etions, maintenace, and sunort personnel with the contractor-developed
.negrated Tzaining System (niT) (ara. 3.8.6). These analyses shall be
coo:dia:ed w.it the aL yses conducted under LSA tasks e.ara. 3.7.1).

3.8.2 .- ANr2N, Ez1,eentadoz. The contactor shall sched&e user juries as
zijro. ._Pe to address soldier 7e.-fo.=_=e of critical opmeraions, maintenance,
ad su.3po:t Lasks re-ed by ZA?_-ER hardware/software. All soldier perform-
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ance tasks influencing system periormance shall be documented in accordance
with para. 6.2.5 of Amendment 2 of lYP-H-46855. The contractor sball
establish and validate soldier performance through analyses, simulations,
demonstrations, and tests.

3.8.3 Renvower and Persotel Program Pla. A Manpower and Pers377"el Program
(MA?",i?) shall be prepared EAW DZ-XX-OOX, Sequence A008 on DD
Form 1423. T'he plan shall kiclude, but not be limited to, the following:

a. A description of the plans, analyses, taskrs, and evaluations through which
the contractor and subcontzactors will address manpower and personnel
issues and their Impact on equipment design, meet manpower end
personnel constraits, and generate manpower and personnel informatioz
required by the contract.

b. A description of the procedires for integrating Manpower and Personnel
Program activities with activities covered under Hlun an F~actors
E~ngineering (Parae. 3.8.7) an-d the Trf i Program End Thm-n
Equipmnent Plan ( ara. 3.8.6. 1).

C. A description of the procedures for multiple use of common data, and
v~rocedures for coordination an-d avoidanmce of duplication of activities in
tLe Logistic Support Analysis (LSA) and Integrated Logistic Suppo rt
(.7iS) Program (e.g., Task analysis results).

3.8.3.1 Trade-off Analyses. In coordination with LSA tasks, the con=ra-o sh-al
conduct ana-lyses to minimize personnel aptitude requirements for operation.
maintenance, and support of the ZAP. One analysis shal specifically
address the trade-off between soldier kititude and training time and cost. The
report shall be lAW DI-MISC-8071i, Sequence A006G on DD Form 1423.

3.8.4 Soldier P-erfor-mance Measurement. A Soldier Performance Measurement (SPM)
shll be conducted in order to establish the degree to whic'n requied task
performance is attainable and susmnble. SPM shall be designed to capture
data on a-ll teskrs designated as "critical" (See para. 6.2.1 of bfIL-,H>46855) for
otyeratioas, maintenan-ce and suport functions. SPM shall provide a means of
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relatLng thie T=- tadve system peffon-rce reuirements to the measured,
soi..er peofform&-ice for eac critidcal task such tat viaiations in the time and
accurcy of that performanc=e wEl Effect the measures used to express ZAI
system, e~fectdveaess. Performace shall be measured after personnel have been

anJ'-~f=d fo'.lowing .. rc~pcwtice a46 te task to Live attained: iadividual
eak fnan~e(See para. 3.8.6.6.4).

?erfoz =- e m'easures s~wll be taken under a range of environmentalI conditions
eppoxi=-zdz'g taose poojezted for the fielded system und.er both dayight and

8 0gh , oe r zt':or1s. The environmental conditions (ten3meature, humidity,
ini~atonnoise, ventiiation, vibration, etc.) under which the data were

ga~thered sh-al be described. Suitable niiiitzry garments and equipment
avpriapmte to the tasks an-d rjected environmental conditions shaell be worn
dun-g soZL~e: -;erformanEzce ae.suemer-.

-oh te frecUez-oy and causes of e.-mors shall be reported and shall be
,";ee::e{ (L's zppropnte) by explanations from participanso h esn

fo tei e-normace errors. Soldier Tperformanze detz shall be msdlyzed to
-ez~ie if any of the critical tzsks for operations, znainte~nrce, or sup.or is

z-,-=e-ses. The SPY. shl:L be rceor=ed LAW IDl-)H]AC-80744, Sequence
A009 oa DD L'o 1423.

3.8.5 (Paragraph not uscd)

3.8.6

3.8.6. 1 ez -,; ' 7 T 7he contractor : develop a taining plan meeting the
r'ecuir'emens of hrZ7-S'TD-l379- and which documents trzining requirements,
assign-s respoasibil-Ities, identiffies actions the contractor/Governament will
azcon~ish, adestabBLes milestones and schedules for developing and
provid 'g institutonalI and noninstitutionai Lraining for operations, meiatenz-,ze,
and sz-mort !ersonnel. :xvels of manteance to be documented for tae
ZAP2a- shall be operator, unt ad intermedhate. The training plan shaell be
:AW D.--7O6, SeqUence A011 on DD) Form 1423.

3.8.6.2 ainin*-- Courses.
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3.8.6.2.1 Factory jTjtning. The contractor shell develop and conduct t.inng courses for
both an Independent Government Test (]-T) for the prototype model, n d
course for rhstmctor and Key Personnel (MP) to include the New Equipment
Training Team (NE.k) personnel. Class size for both courses wii be
approximately 15. 1.11he contzactor sall provide the personnel, text material, test
equipment, simutors, tools, special fixtures, and tainig aids. One set of
training materials and technical manuals sTafU be provided, by the contrzctor for
each student, the procuring activity's trairing group, fd tre TRADOC course
monitor.

3.8.6.2.2 lnstitutional Training. The contractor sha, 7ro,0ose trizig tht quELTaes both
initial entry and non-ZAI?E.R tzied in-service persorel for all operator,
maintainer and support desigatons. The contractor will iden tfy tsks common
to existing courses that require no or miinimal modificat.on for integraton into
ZAPPMi courses.

3.8.6.2.3 Non-Enstitutionil Training. The cont-rcor shFd propose operator, maLntner
and support sustainment training that is task oieated for each skM level. The
contractor shall provide sustainment training at the contactm.c's fazility to
maintain operator, meinte-ner and support urofic.ency on ifrequently pe:rfo.-ed
tasks, especially for low density MOSs. SusEia-ent &g shl be based on
an analysis of the rate of s0ll decay.

3.8.6.3 Operator Course of Enstruction. The couse sha l be conducted fn bot lectzre
and hands-on modes.

3.8.6.3.1 Lecture Mode. The letre mode shall povide szdes with k nowledge =.d
understanding of the system's capblofities, limitatons, in6-faces and opertions.
This mode shall include, as a minimum, capabilities End ftmctons of the
system, pre-operetioaal procedures, interface rect-e ez:s, tacticl emp.oyment,
safety, operator maintenance, and setup/tardown.
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3.8.6.3.2 EHands-oa Mode. Fands-on mrode shall allow th-e student to become proFicient
with the required operations tasks. HEands-on time should constitute 70% of the
Ltreiig course per student. The instruction shall be of sufficient depth to
inure that students are quaLfied to operate the system. As a mi riuif, the
instruction shall1 enable the stude" t to set in and operate the system, subsystem,
and controls; demonstrate ? nowledge of general equipment ftawtions and
operations; pe:,form system clcs and verification procedures; and utilize
te-hniques to obtain maximum system performance.

3.8.6.4 Mairte=- c-e Course offFttci. The cozzrse shallf be conducted in both
lecture and hads-on modes.

3.8.6.4.1 Lecture Mode. T1he lecture mode shall1 provide students with kowledge and
understanding of the czaaiiities, limnitations, interfacing, operations, and
preventive and corrective nance tpasks/skills req~uired. Et sh-all include, as
a mizimum, capabiliies, functions, an-d o=eratons of the system; function of
ezac: module, signal flow, =e:1fces, sel.f conteined diagnostic tests and their
uses; exteal &diaostic znd otler tests, measur-ed perfo mnce data; preventive
and cornective maitnp"-""e procedures; alignments and adjustments; installation
and pre-operation setup/teerdowna.

3.8.6.4.2 Hgads-oz Mode. Thae hands-oz portion shz2l be develorped aroznd the
C-ovem~en mzintanerne conce~t end shE-11 allow the student to become
p-oficien with t:-e required ozerations and the preventive and corrective
maintenan-ce tasks. Smident hands-on time should constitite 60% of the training
course per student. Thte cour-se shall be of sufflcient dep',h to insure that
students are cuaffed to m~-anthe ZA??KIER at the zpl ,opridec level using
the technical maenuls, general purpose test equipment1 and all available
diagnostics. T1he course snal include a minimnur of 8 instructor-inserted faults
or maffun-ctio:ns. As a "~~",the lian,-ds-oa instruction shall include, end
upon comnpletion, enable a studeint to remove and install major components and
per-form u.-e-o') set! tests; opete the system and subsystems; execure
diagnostic self-tests and inew:readcuts; determine if thie systemr /sulbsystem is
maLfunctioning or n-o; isolaEte and locate maffunctions; replace defective parts;
perform all reg-ied alignments and adjuzstm eats; ver-ify roper system/subsystem

e~~c ns; an e4form -:ve::tive =antenan1ce frncons.
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3.8.6.5 jja!A Devices. The contrac-tor snal =rpose ea, Upn approval by the
pr~curing activity, design traf-ing devices tha't are based on and exhabit
traceable hierarchical relationships to the operations, mznte=-ce, a=d support
tasks for which that individual device will train. Such training devices will
duplicate the hardware components of the ZAPP?3 system in configu~ration,
function, and performance as necessary to train operator, mintainer, and
support tasks a"d skills. A learning analysis that considers currzent Army
trining methodology shall be used to determine the optimum mix of tmiing
devices required, dependent upon learning difficl-ty and task criticality.

3.8.6.5.1 Degree of Renlication. Functional controls and performance characteristics shaPLI
be replicated within a concept of "only what is good enough". The contraEctor
shall substantiate this through an analysis of the tasks to be trained and by
specific references to pertinent training effectiveness studies on comparable

Livgsystems. Training device design shallI replicate the spacing, stwpe,
color an-d size of controls of the zaall' hardware an d irnclude ojerationa
performan ce characteristics end baLlistics. Selected mainiernace faiftures which
correspond to system ReIlability, Availability and Maintainability rates shETA be
incorporated as an instructor-selected option.

3.8,6.5.2 TriAnku~ Device Test and Evaluation. The contractor shall plan, cond-act, an-d
report (ZA24000, P'aragraph 4.2) a training device test program to Ltnc12ude
soldier critical1 perfo-mance as well as necessary piece/part component.
suba-ssembly, assembly, and end item test to demonstrate 'thzt hardware and
software meet the desired recuirements of training devices for the ZAP.PF1R.
T'he test port shall insure that requirements are met in the following areas:

a. Traming effectiveness using taurget audience personnel.

b. Reinforcement of current skill levels of crews at the in-dividual and
collective levels.

C. Saffety, health, and huma,-Fn factors.

d. System acuracy in repliatig ve:hicl.es, te.in, handliUng and t .t-eat.
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C. ReEIcdou tiEmes, ="'trcries, =rd EdequEcy of opFzating and -"nenmnce

3.8.6.6 -EYLaining Mg-er-W, DevelogoMen. 71ie foliowing paagraphs describe Cie
3-recruiremen-ts Fand rrceckizes ap1.icabie to the develop-ment, ecquisjt on,

=zngenient cotrol, mza!.ity asurn evlidaton and vei=atoad
Fazcetance criter'-a for trzinig MFerialTs.

3.8.6.6.1 ?ana-f oerence. A 7Th:-nig :-I ---,g Conference sMHa be cond =ted N LT
63 cal.end--&- ys ezer co:=. zwad to review the areuirqe-ments of the
contract, coo dfvate the -m- rnteria! development schedule, discuss the

re~o~'scfo t~ze sc.'hedule to associated progmmx events, and define the
irequenc-y and scop-e of the zu?'-cable ~"g materiel reviews. Ageda an-d

n~Utes wHIl be prepared ]IAW i111-A-708S and ]DI-A-7089 res-pec-tively,
Sec-ueze A01.2 &--d ACO3 on DD :-o= 1423.

3.8.6.6.2 :-Process Review. :r-ppocess rLity reviews and inspecos willl be
co::d-ted :AW rhe Pppmved d=:"-entation schedule, but may be conducted a-t
oth,-e: =;-es -eq~red i the jfidgenment of the Conacting Officer's
Re, .esenta ve (Z=. S z iafbrza im-yroess reviews wiLl eribie te COR
to -observe ',"e work~o~sLd review th content and fo.na of the
exi.stig &-:a for- cozzformEnce to s-ecLcions, Fad to provide guidace an~d
directonZ to th:e oxirator.

3.8.6.6.3 VFlidation an-dVei:aon

3.8.6.6.3.1 Vaiato. -VaLidation shaL: be -oeni~o'ed by thbe contractor LIAW parz. 3. 50 of
1bCZ-31D-1379C fo: each ttaa docum"ent deLivered under this con-trac Not
ess thPa 4 weeks befor initaton of Che vealidation effort for te contractor
-,c-eed *=am n=terie-fs, the contractor shell advise the COR of the place
=cd _e ^_ze wherein- the vaiaineLFc.t is to be performed. The COE"', and
0o1,er:rie rezzesentatIves of ^-'e C-overnnent deermined by thle COR to
be r±ewill. wiz-ess each validation.
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3.8.6.6.3.2 VeMca!0M, MEW Mi 3.51 of fVMZM,,1379O, veication of 0,l weduies
SUBl be condiacted join4l by the contractor End the Gove~nent The
contvaotors rns~1lty in Uhs e~ff= shall be to demonstimte to ahe
Coveamrnen, thio gh &=mla =pbE m zae, ihat all pocedw~es w~e xzhnica]Jy
=atozie A &delale for &-eIT Intended use. it~lon of roeedorie
onunaned in the mai mam=iWs sba:U be conxb~ctl ony unpon r=s'W
cpIon of The Cactn=='s vaildallon effofl fow The maining mwA

3.8.6.6.4 TIpginn Efecavene Me Vilning rogmadm lexed by Lt,. conmclor to
soldleas =tlpaing in SPM and otheaz =!ss and evaluations cond=etod by 'he
conrcto shall comply wfth The consmrints on cost and length ol training
idenfled by ecoictor In hs pjfo n of mininlgie m o mJTlCmpatng

wO FMink comchnsof ext1ang ien oi pwztrexnents
soldl Imzedlely before SPM (See pm 3.8.4) begins shaUl be zepoiled and
analyzed. rThe pose of ths emina'don is to dewmine whelher, paiox to
pexfonnance for mecd, the soldier-panlcipints corectly understod the detaius
of wha they wez supoe z d. Amyi of these &at will include an
assessment of whether any s mgial soldier performme was caused by a
3ac7 of solal eT-part~cln kvtade, or Inability of the mrining pmgram to
Pod=c tbe Mejnjred perfon~uce fron a D=Mso of adequnate ptude. 'Toe
me.x shall be IAM Dj-M-8MO47, %qu=ence AW2 on flDD lftzn 1,423.

3.8.6.6.5 1?220en! Review. Dxaft and fplminnry traiing niazekils shall be available
for Teview by Govexrnnenl snel. The Govenmeni wil bold a technical
~review meetin for both technaIcal and e ditoia conpleenes, after whirh all

nn=enls shall be forwarded to the octor for inclusion knto The next
ileration of the =Wainig aea.

3.8.6.6.6 Matera Finaliatdon. Subsemn to completion of training naterial 7evie.w, the
Goveamnen wil hold a Mranig zneteaWi flnalIzation conere with the
con=, to review all commeni.- and to dliscss &ny ;mblIeans aelativie to The

faztion and w-dton of !he flnel copy.
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3.8.6.7 Co,-se I-resentaon. UDon valiation and ve-fication of the cou-se materials,
the contractor shall wesent the Operator Itaining Course and Maintenance
T'Eindig Course, at the contractor's facilities. fn addition to qualified
insLuctors, the contractor shal! provide educational specialists to monitor the
courses and =ke ona-,e-spot changes to course materials as may be required.

3.8.6.8 Com-seware. The contractor shal develop a I?OR, lesson plans, student
,za-douts, tmr g aids, materials and other training media which are required to

conduct tae ZA MELR t aining course. A copy of student handouts shall be
given to ea=h student attending class. Te contractor shall deliver a training
course out -me RAW D-HI-7069, Sequence A013 on DD Form 1423.

3.8.6.9 Oully Anwy= h-spod Afbex complon of te btWia cu
.resem nd prio Io de.Uvezy of 0 MaWnng coumwware, t contrt ct"
mae avvawible to fe Govem ten tbf corn=esd m i els Jft the
Oover:xremn's qahty ssum nce mspecti and review.

3.8.6.10 FfT Course Delivery. One month after the completion of each course the
contractor si deliver to the Government reproducible copies of ell course
materials into whch all corectons resulting from the verification, validation,
and couse presentaton have been incorporated.

3.8.7 HXuan 'E= ,ee.n g CH ).

3.8.7.1 PIEi g=d Execution. An PE? ?rogram shall be planned and implemented
in accordance with UM.-h-46855 (including Amendment 2), as teailored for the
ZAPER ful-scale development objectives, characteristics and constraints, as
fol.lows:

Paragraph 3.1.la - Delete first three sentences. Change seventh Line to: 'Each
task wich must be performed to eccompli-sh allocated functions shall be
an-lyzed to dee '-_L.e the hun7.a,.."

arag.rap 3.2.1.1 - Delete.
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Paragraph 3.2.1.1.1 - Delete.

Paragraph 3.2.1.1.2 - Delete.

Paragraph 3.2.1.1.3 - Delete.

Paragraph 3.2.2 - En 2nd line, delete all text followhig "equipment." Delete 3rd
line. rm, 4th line, delete "other a Wropriate."

Paragraph 3,2.2.3e - Delete.

Paragrph 3.2.2.5 - Rn 12th and 13th lines, change "shall be reflected" to "ae
available for inclusion."

Paragraph 3.4 - En 2nd line, chan ge "shd" to "shond."

The Euman Engineering Pogram Plan shtll be LAW DE-EAC-80740,
Sequence A014 on DD Form 1423.

3.8.7.2 Scope. The HE analytic, design, and test acvities shall include examination of
the effects of personal equient,; clothing; protective gear; extremes of naturaFl
environment including atmospheric, degraded visibility, thermal, and terrain
conditions as defimed by system requirements; workload contingencies; and
combat and mtrining scenarios for each deployment mode and intended duty
cycle (normal, sustained and emergency.) The impact of equipment, software,
and procedures on personnel availability, trai=g t mes, skill levels, proficiency,
and operation and maintenance under stress shall be assessed to minimize
demands on personnel resources, consistent with ZAPPER system performance
requirements.

3.8.7.3 r-MfP Program Emphasis Areas. Witdn the context of te above considerations,
the R1E program shall include, as a minimum, the followang emphasis areas:

3.8.7.3.1 Studies and Analyses. E-7 studies and analyses of the ZA?P system shall be
performed as applicable to the objectives of the contract in the areas outlined
by MM L-H-46855 (as tailored) in general and the following system functions
and issues in particular
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3.8.7.3.1.1'i qo~i/o'-Rer-rm-sortabiity. Suitaiity of equipment leads, weighit, and

cui4'uradon to me"- portabiiity/soldiez-tr"nsportability reauirements.

3.8,7.3.1.2 Le !e Cor:Eya 1 on a-rd Controls. Smitabiity of' launcher conflguraton to
fiitte the gnn er's traition of the ZAPE from carry positon to ready-to-
Jure in a sa-fe, e:,-o.7-_ee manzer, consistent with specified requirements; location,
cn±Tg-uraton, =d actuation characteristics of launcher controls for tube
extezs~o, safe and F=, rmanging, aiming, and firing.

3.8.7.3.1.3 Crew Task Secuence. Cepabily of integrated hidware/software/persoanel/
roc-:=res to =ez-tke emplacement, or-entation, alignment initialization,

checkoutz f2rig, displecement, march order, =nd resupj,ly, consistet with
syse ? ornazce recuirenients.

3.8.7.3.1.4 MNuca, 3ooial. Cenmim (N31C) CPrvfrcnment. Capability of the ZA?PMZ
and- crew to meel system requiments whiLe operating in a NB3C contaminated
eavL-ozzent and * -e decontaminatP_,ed without losing the ability to accomplish the
assigned =;sscX7

3.8373.1.5 Main i1nteface. Suitability of m ~errw4software/procedures to
faciitate the metng of system performance requirements including
accomplisthIng mainzenznxe invoLving fauilt isolation, manipulation, access,
re-moval, :e-jlacemen:t, and repair; manual opertions involving pulling, pushing,

0:tig o rying; and compat1:bH;ity of tools with tasks, adwear, and

3.8.7.3.1.6 Critical Teslks. Ar='Tysi;s of citical tasics shall include considexation of
command, control, and coninunicaions; target acquisition including search,
detecton, recgnidtion, and identifIcation; fiig and reload; target tracking; aim
wo-t designation;: and ranging. Ta-sk analTysis shll be coordinated with the ]flS
and QZ19iy Assurance Programns. The report shall be EAW DE-XX-3OXX,
Sequen-ce AO.5 on DD -om 1423.
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3.8.7.3.2 Design and A.plication. .uman eagimeering applications to design s:,T% ! be
governed by system requrements as stated by the system spec-fication and
conformance to the provisions of Mf-STD-!472 cited i ZAP'4000. Aalysis
findings shell be aply-ied to the systa design. Two reports are reu.red. One
report shall be HAW D-rEFAC-8746, Sequence A016 on DD Form 1423. The
other report shall be LAW D)T-AC-80747, Sequence A017 on DD For= 1423.

3.8.7.3.3 Test and Evaluation. -IDE requirements shall be integrated into ZAQPEN test
and evaluation to demonstrate the capability of the crew to az1 n required
system performance characteistics ir general, and specificaRy to *inl.ude:
reaction times (emplacement, fire mission, resupply, and march order, Weapon
from Cerry configurations to ready-to-fire, engage-ment sequence, checkut and
initialization, fault isolation, replacement, and repai-); accur-e (fire
coordination entry, launch sequence, rcking, target designaton, data .sertdon,
aiming, firing, and trac kng); and Edequ~ey of operating nd maintenance
procedures. Testing shall tho.oughly assess human 3efor-Tn e and human
engineering design under all gunner postures and con tions of terrain, slope,
climate, lighting, and stress. Specific tests shall be designed to revea! ranzy:

(a) incompatibility among tUsks assigned to a single job

(b) incompetebility between tasks assigned to de-ent nembers of t'he
same crew

(c) incompetzbity between different itezs of equpmeat in the STUI.

tests may be i nten-Ated into orher ZAPPIel tests or perffored as pzrl of
SPM (Para. 3.8.4). Dedicated EE tests shall be perfo-med when time and
accuracy requirements are pnriay determinpnts of mission suess or where
demonstrations of the manned system are essentielly human engineering-
dependent. (See para. 3.2.2.1). Test plan shall be lAW DE-H HFAC-80743,
Sequence A010 on DD Form 1423. The :epor shal be LAW Dr-1HAC-80744,
Sequence A018 on DD Form 1423.

(Note: Paragraph 3.8.7 above is adapted from Reference 108.)

3.8.8 System Safety and Heith E-Eazrds.
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3.8.8.1 System Safe.y IHazards associated with the system and its related equipment
involving explosives, propellants, electrical/electronic mechanical, environmental,
X-ray, and ionizing and non-ionizing radiation shall be identified, evaluated and
eliminated or acceptably controlled. rH{ia.,rds within categories EA, E3, IC, ElD,
ilA, M111, EEC, and MA specified in Appendbx A of IYl - -8823 are
considered unacceptable and will be eliminated. Hazard classification of
storage, lumdlg and shipping shall be established in accordane with TB-700-
2. The contractor shall conduct a system safety program that comprehensively
evaluates the safety risks being assumed acd shall identify all residual design
and procedural hazards present (EAW Section 4 of M $SI"D-882), and all
safety features of the system and components. The program shall also specify
the p-ocedural controls and precautions required to piotect personnel, equipment,
and property during testing. To insure that an adequate level of safety has
been achieved, verification of design compliance with applicable safety
standards, codes, and the safety requirements critical to man-in-the-loop testing
shall be condcted EAW para. 3.8.8.1.1, Task 207, UML-STD-882. En addition,
specific test data and analyses on the design margins, and other characteristics
of each critical component of the system shall be furnished in order to assess
the safety of the system for man-in-the-loop firings. As a minimum, the
following hazard Lnalyses shall be performed EAW pare. 3.8.8.1.1, Task 204,
hfIfL-$TD-882:

a. Rocket motor firing circuit analysis (including abnormal events such as
late flight motor ignitioa).

b. Wa ead safe & rm/fuzing analysis.

c. Lunch environments/effects analysis.

The conmco shall maintin t copy of te verludto wad mysis at the
plant for govez~enT ispecton.

3.8.8.1.1 System Safety Pogram Tasks. The following tasks of MMLSTD-882
specifically apply:

Task 100 System Safety Program
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Task 101 System Safety Program PlMn. The plan shall be 1AW
DER-SAFIF-80100, Sequence A019 on IDD Form 1423.

Tesk 104 Special Study Groups/System Safety Wo.rig Group
SSG/SSWG Support

Tesk 105 Hazard Tracking and Risk Resolution. Progress reports shall
be RAW D-SAFT-80105, Sequence A020 on DD Form 1423.

Task 1)6 Test and Evaluation Safety
Task 203 Subsystem Hazard Analysis
Task 204 System H.azard Analysis. This report shall be RAW DJR-SAF'-

80101, Sequence A021 on DD Form 1423.
Task 205 Operating and SiTport Hazard Analysis
Task 206 Occupational Health Hazard Assessment
Task 207 Safety Verification. This report shall be IIAW DR-SAr-T-

80102, Sequence A022A on DD Form 1423.
Task 209 Safety Assessment. This report shall be EAW DI-SA.F-

80102, Sequence A0223 on DD Form 1423.
Task 210 Safety Compliance Assessment

3.8.8.1.2 Surface Danger Area Data. Prior to firing rounds on any government range,
preliminary surface danger area designation and supporting data shall be
prepared 1AW DR-H-1327A, Sequence A023 on DD Form 1423.

3.8.8.1.3 Explosive Hazard Classification. The government will assign an interim ba.zard
classification for explosive devices produced under this contract and delivered to
the government. The contractor shall furnish any existing approved Department
of Transportation classifications, analogy data, and/or existing test data for all
energetic materials delivered under this contract. Lab sensitivity test data shall
be submitted as a minimum. This report shall be AW Dr-L-3311B, Sequence
A024 on DD Form 1423.

3.8.8.2 Health lHazard Assessment.

3.8.8.2.1 Acoustical Energy. The contractor shall design the ZA.P=-- syslem to comply
with tae requirements of MLt-STD-1474. Provisions shall be made to collect
data for impulse noise/blast overpressure in accordance with MI,-STD-1474.
(See para. 3.8.8.3.1).
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3.8.8.2.2 Lasers. The - ,on..Ctor shall make provisio2s to prevent exposure of person-el
to haza-dous intensities of laser -beams associated with the system. Te
conuractor shall comply with guidelines for personnel protection oud-ied in
AMC Reg 385-29.

3.8.8.2.3 Radioactive rterials. Any adioactive a-terials proposed for use in the
system wili require DA authorizaion or Nuclear Regulatory CoMMission
Iicensing. En the event that radioactive materWs are pro~posed by the
contractor, tken analyses, controls, test results, end oter euired o'nation
shall be EAW DE-H-I332A, Seue=ce A025 on DD Form 1423.

3.8.8.2.4 Cemic- Substarces. The contractor shall design the system to ensure tht
operations =d mante.ace perso-nel will not be exposed to concentrations of
toxic substznces in excess of the limits specifed in Ccu^atonel S-fety and
H,-ealt, Agewy standards.

3.8.8.3 $afey =nd :-:eaTh Xazr-ds Assess--eat Veri-ficedon Tests. Tne co=-actor shF- 21
conduct a orderly pgrm of co.-aents, snbsystem and system tests re fuLed
to thcom:is, te progrem to ncnude s-in-tie-loop firings. (See aM.
3.8.8.1.1, Tasks 207 and 209).

3.8.8.3.1 G er 3nvionen. Launch e:azards Tests. These tests i"'ude fiig from
enclosures =nd from unenclosed positions. The contr ator shall compare
measured uaracmeters with those considered acceptable and sal provide datz
End surport to assist in impnMvng the soldier-.ating and verifying the adeq~acy
o protective measures.

a. Acoustical energy testing shlle be aeccomplished in wccor& .e w:t
sectozs 5.4 and 5.5 of hEL-S7L-.474. This reo shall be EAW IX-H-
1336, Seczence A026 on D -o. 1423.

b. Meas:remen. of, shock (r:eo".') gs:.ug fi.ngs.

c. Measurement of particle size, weight, and distribution pattern of fMigbt
mozor debris from preset faelures.
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d. Qualitative and quantitadve measurements of the noxious or toxic

combustion ,oducts.

e. Meaurement of the,-al and v.sible energy effects (-eat and flash).

3.8.8.3.2 Bu3ll-et LJmact Tests. These tests shall de oosaste thht the warhead secdon and
propulsion section of the air ve,.le meet the reqirements of ZA4000.

(Note: A slug is a dummy projectile with a replaceable launch motor
that duplicates the size, weight, and other appropriate physical
characteristics of the prototype air vehicle.)

3.8.9 A.NPr2N'I, Reviews. Conduct of the following reviews does not obviate te
requirements for inclusion of ,AN]?RWI7N Ps an agenda item in other reviews
such as program reviews, techncal reviews, ?retULm.y D~esign Reviews
(?IDRs), and Critical Design Reviews (CDRs).

3.8.9.1 Program Pleuig Review. A Y-.AN?RI,'NT program p1&.rig review at e
contractor's plant, scheduled by tze coatrctoz shall be unrde.ta.cen no latc t
30 DAC. T"ne purposes of this pmg-m ple ng meeting are to:

a Insure mu,?e! underst g of the prowosed ML94W2.

b. :nsure consistency of W/-,AtR1NT prog-- plF=Lag with the objectives
of !he con,tract and a?2a.eble provisions of ZA4=00.

c. Review the cont"actor's tzi'oing of M,ST7D-1472.

d. Review gezze-al appoac, assuptions, guide'nes, sc'edule, and level of
effort.

e. Surface problems and/or needs for contractor access to tehnicall
inforni.aion for requirene,:s c:e2:caFo..

FOR TRAINING PURPOSES ONLY

AMC-P 602-1 5-43



Chapter 5 - MANPRINT in the Development/Proveout Phase

FOR TRAINING PURPOSES ONLY

PAGE OF

CONTINUATION SHEET DAAHB02-90-R-0014

NAME OF OFFEROR OR CONTRACTOR

3.8.9.2 MAN?-R j, Frogress Reviews. Two MANL--RflT reviews shall be scheduled
and conducned by the contrwcto. The first review shall be conducted not later
tnan 30 days nrior to the PDR; the second review shall be conducted not later
thn 30 days prior to the Ca)R. Each KANPRINT review shall cover, at least
te fLiow;,g:

a. PEogranl Accomplisments.

b. System ]Inegration and Eterections (including coordination with the ZS,
RA"2, md Quality Assurance ?rograms to minimize duplicetion of effort).

C. :'niial H-ma Performence Recirements.

d. =-am En gineering Design.

e. KT, eaTth Eiuzrd and Safety Emplications.

7_,e re-,=2 sLz.al be EAW DI-r-AC-80741, Sequence A027 on DD l-o:m 1423.
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SECTION J

LIST OF DOCUMENTS, EXHIBITS, AND OTHER ATTACHMENTS

DAAHB02-90-R-0014
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SECTION J - LIST OF ATTACHMENTS

The following documents, attachments, and exhibits comprise this solicitation:

Document Number of Pages

a. DD Form 1707, "Information to Offerors or Quotes" 2
b. Standard Form 33 (REV 4-85) "Solicitation, Offer,

and Award" (Section A) 1
c. Sections B and C (Omitted from example)
d. Attachment 01, Statement of Work 32
e. Sections D thru I (Omitted from example)
f. Section J 2
g. Sections L thru M 14
h. Attachment 02, DD Form 254, "Contracts Security

Classification Specifications" (Omitted from example)
i. Exhibit A, DD Form 1423, "Contract Data

Requirements List" 13
j. Exhibit B, "Document Summary List" (Omitted from example)
k. Attachment 03, ZAP4000, "System Specification" 19
1. Attachment 04, ZAP4050, "Environmental

Requirements" (Omitted from example)
m. T rget Audience Desc.-Ltio (Omitted from example)
n. AMC Reg 385-29, Leser Smety (Omitted from example)
o. T.RADC Reg 350-7, A Systems A=,oc* to 7, (Omitted from example)
p. 75L i.C Reg 350-17, :nfiel Eatz "D ,  ;ig Fil

Iolicy zand rocedutres (Omitted from example)
q. R'AL.)C Reg 351-1, 7Liining Arw-ysis System (Omitted from example)
r. T RADCC ?&m 350-30, nte.sewvice Procedu-,es fo-

:mst-ction..l Ievelopmenat (Omitted from example)
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SECTION L

INSTRUCTIONS AND CONDITIONS AND NOTICES TO OFFERORS

DAAHB02-90-R-0014
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SECTION L - INSTRUCTIONS AND CONDITIONS AND NOTICES TO OFFERORS

L.1 through L.14. (Omitted from example)

L.15 INSTRUCTIONS FOR PROPOSAL PREPARATION

L.15.1 INSTRUCTIONS FOR PROPOSAL PREPARATION. The offeror's response to
this RFP shall be submitted in four volumes, organized as stated below. Total
pages shall be limited to 600. All volumes and sub-volumes shall include the
following:

a. Title Page
b. Table of Contents
c. List of Tables and Figures
d. Brief Introduction and Summary

The proposal shall contain the offeror's proposed line of investigation; method
of approach to the program; and phases into which the program may logically
be divided, with schedules for completion of each phase. Offerors shall
reference the proposal to the section of the RFP to which it responds. (This
may be by cross-referencing, for example: "Technical proposal paragraph 3.3.2
responds to system specification 3.3.2"; or by providing a cross-reference
matrix). The ZAP4000 System Specification and the SOW reflect the
requirements of the program. The offeror should clearly indicate how the
requirements of the program will be fulfilled.

L.15.1.1 Volume 1, Executive Summary. Recommended not to exceed 30 pages. Cover
the management program, master schedules, system performance, system design,
development planning, proposed testing, reliability and maintainability, ILS,
MA ?Ra4', configuration management, employee skills to be made available,
company and other facilities utilized, program or project organization
relationship, and management techniques to be employed.
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L.15.1.2 Volume 2, Technical and Operational Suitability.

a. Volume 2, Section 1, System/Operational Performance. Recommended
not to exceed 140 pages. Provide details of the proposed manned system
perforiance, with supporting data on physical and performance
characteristics at the system, subsystem, component, and soldier levels.
Include Pkec capability (including target acquisition in clear and degraded
environments, system accuracy, and , warhead/fuzing effectiveness);
countermeasures immunity; physical characteristics; system survivability
characteristics; and range capability (minimum and maximum). Desired
features such as a remote fire capability shall be addressed.

b. Volume 2, Section 2, System /Operational Design. Recommended not to
exceed 120 pages. Cover the functional description, interface
requirements, physical characteristics, and design configutation for all
subsystem and system hardware/software. Include results of early
analyses and trade-off considerations. If the Thermal Weapon sight is
selected for use by the contractor, a trade-off analysis shall be included
which addresses use of the sight as a "strap-on" versus integration of
modules. If an alternate night sight is proposed, the contractor shall
provide rationale to justify that proposal. Address the operational
characteristics of the proposed system and indications of compatibility
with existing infantry units. Address ILS effort to include LSA and I
publications.

c. Volume 2, Section 3, Test and Evaluation. Recommended not to exceed
90 pages. Provide a top-level contractor Test Plan which dearly
delineates (for system level and subsystem, component, nd soldier.
testing) the hardware quantities, hardware configurations for test, proposed
use of facilities, instrumentation, and personnel and other requirements in
sufficient detail to provide proposal evaluators a clear understanding of
the approach to be taken to meeting the requirements of this solicitation.
Support to government tests shall be included. A complete list of the
hardware quantities and scheduled utilization, to include GFE to conduct
the test program will be furnished. The government approved TEMP is
available and will be used for planning/ scheduling.
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L.15I.3 o'"~ 3 RU4?T One (1) vol.uze, recommended not to exceed 100

peges a-s fobiows:

a. Vol,'Te 3, Section 1, MANIPLUNT Q=Invtioa and Wfmangement. The
offe-ror sh.ail higlaligrt the following in ths pea of the proposal:

(1) Desciption. of opoaecommi~ent to MANRINT.

(2) Edentificzato of respozsibilitdes end authorities of Fll YANPJINT
personnel. Thciude any intemml policies or procedures wh.ich ensure
the availability of suppozt personnel required end internal

.cc~~d=es for the resolution of conflicts involving design and
suzp23.rtab;.10.y issues.

(3) Yden ti-fication, of fLJ and part tisme WANPR= pNT on-el end tir

(4) Dvcsmipzon of the& offeror's plus to integrme the six MANP2U4T
dcmins with eoch othe ais well &ts iegt~a with othe progrit
elemrents (e.g., design exzglneer~ng, ]RAM, M1,, itnd QuIllAy
Assur~e), 7nis seclion should include ti tile cur & moxtlx in
which the offer= shitll 7elete the six MANRIIN domitis to the
system &esign feaz.1= V4n at second two ce ~r Itx specfYng the
=Zeing Teiemegs of ewvh MANPRBTl domzdn. Hn descaihing

fl.,s plats, the offe=o shuU l eie b~ow thos lans wte expected Wo
hie itn effect on the wlr~omitnc of the system.

(5) A cross-index to the p.oposa1 shall1 be provided showing where the
WANLRET requirenments a-re addressed.

b. Vouz=e 3, Section 2, VATNPRENT Pnnii*m. Mhe offeror shal describe
in deail 1his approac-h in satisfying the M INJ2T remirzents of the
SOW and System SpAecificetions. The offeror shall include a description
of analyses of MLAN"FRINT parmeters in order to improve total system
per-orinance (effectiveness and availability). The offeror shall describe
,-e conduct of mrde-off and sensitivity Ea-lyses to determine design
a:tematives and arrive at the most cost-effective military org2anzation for
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the opeaFdon, mainte=nace and suppon of the prposed system. The
offeror shEU iwclude separate sectios ftt address the human engineerLng,
-anpowe: =nd personmel, ng, system ,afety and biomedical and

health h-a zrds aspects of the SOW and System Specifications. The
offeror shall exvi ' how t'ese pned ac.vides are exzte to affect
system design.

L.15.1.4 Volume 4, Program. One (1) volume, recommended not to exceed 120 pages,
as follows:

a. Volume 4. Section 1, Master Program Plan. This plan shall be submitted
as part of the proposal and shall define the development phase. Address
SOW, top level contractor test planning, software development plan,
configuration management, RAM, ILS, MAPR=L]'N, and producability
analysis.

b. Volume 4, Section 2, Management.

(1) Volume 4, Section 2, Part A, Transitioning to Production and
Fielding. This section shall address how well the contractor's
history supports his ability to plan and execute transition to
production and planning for ILS.

(2) Volume 4, Section 2. Part B, Production and ILS Management.
This section will address the offeror's ability to plan, establish, and
execute an effective production program.

(3) Volume 4, Section 2, Part C, Personnel. Address key managerial
and technical personnel, L-elu g MANPRLJ' personel, to be
assigned to the program including resumes of education and
experience.

L.16 through L.17 (Omitted from example)
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SECTION M

EVALUATION AND AWARD FACTORS

DAAHB02-90-R-0014
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SECTION M - EVALUATION AND AWARD FACTORS

M.1 Clauses Incorporated by Reference. (Omitted from example)

M.2 Notice of Basis for Equitable Evaluation of Use of Government-Owned
Production and Research Property. (Omitted from example)

M.3 Basis for Award.

M.3.1 Evaluation Guidance. Proposals will be evaluated in accordance with DoD
Directive 4105.62 dated 9 September 1985 and Army Acquisition Executive
(AAE) Policy Memorandum #89-2 dated 29 March 1989. In the course of the
source selection process, evaluators will be examining the adequacy of
contractors' proposal in various areas. Unless otherwise specified, adequacy
shall be as determined by the SSEB Chairman.

M,3,2 Evaluation Concept. The underlying thrust of this solicitation, and the basis for
the evaluation factors below, is to select candidate(s) for Development and
Prove-Out that have the highest likelihood of defeating the postulated future
soviet tank (FST) threat at least risk, with adequate operational suitability,
MANPRINT, and the best potential for subsequent P31 improvements in
penetration capability and accuracy, within the specified size and weight

M.4 Evaluation Approach. Proposal evaluation will be divided into Technical and
Operational Suitability, 'ANT;?K2i'T, Cost, and Management. Technical and
operational suitability will be heaviest weighted. MANRIENT an d Cost are
se-a.a:e, ecze n.jor evehmio: fa:o.-s =.d are impormant for their design
!' 3ie:1-oZs. Management will be the least heavily weighted factor.

M.4.1 Technical and Operational Suitability. The strongest emphasis will be given to
the Technical and Operational Suitability area which is composed of the
following three elements (in decreasing order of i-aportance):

a. ='_-ed System Operational Performance

b. M i :e Sysem Design
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c. Test and Evaluation.

M.4.1.1 Mn-ed System Operational Performance. Evaluation of this element shall
consider the following six factors in decreasing order of importance:

a. Pk/c capability (includes target acquisition in clear and degraded
environments, mned system accuracy, and warhead/fuze effectiveness)

b. Countermeasures Immunity

c. Physical Characteristics (includes portability)

d. Survivability

e. Range.

f. Maintainability and support required to sustain combat.

Subfactors in decreasing order of importance for all of the above include
existing data in the form of test data and analyses, analytical methodology, and
simulation plans and program.

M.4.1.2 MIaned System Design. This element shall be evaluated for the following four
factors in decreasing order of importance:

a. Round Design

b. Command and Launch Unit (CLU) Design

c. Integrated Logistics Support (ILS)

d. Preplanned Product Improvement.

Subfactors in decreasing order of importance for round and CLU design include
maturity of technology, adequacy of engineering analyses to support
construction of functional prototypes, definition of and corrective measures to
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reduce known risk in areas of technical, performance, schedule, RAM, and
producibility, and completeness of description. Subfactors in decreasing order
of importance for ILS are LSA, publications, and training.

M.4.1.2.1 Round Design. (Omitted from example)

M.4.1.2.2 Command and Launch Unit (CLU) Design. (Omitted from example)

M.4.1.2.3 Integrated Logistics Support. (Omitted from example)

M.4.1.2.4 Preplanned Product Improvement. (Omitted from example)

M.4.1.3 Test and Evaluation. This element shall be divided into System Testing and
Subsystem/Component Testing which are of equal importance. Subfactors of
equal importance for System Testing include adequacy of proposed tests;
efficient use of facilities, equipment, and personnel; and extent of government
test and evaluation support required. Subfactors of equal importance for
Component Testing include adequacy of proposed tests; efficient use of
facilities, equipment, and personnel; critical component/subsystem performance
tests; limited environmental tests; and extent of government test and evaluation
support required.

M.4.2 1AN P FN. VAN?,,T Z-,, shall be evalmted in three stages. First, application
of mE.Fgement criteria will focus on the offeror's initial competence in carrying
out a -k.L?:N2 program. Second, domain criteria will examine the six
traditional MUNPLA247 domains separately. Finally, systems integration criteria
will look at the system as a whole and examine its subsystem interactions and
relations to higher-level goals.

M.4.2.1 M mgemen.L The evaluation of this element shall consider the following five
factors in the offeror's proposal in dec-easing order of Importance.

a. Co:zeept for incorporating MA9 ' into system desian. The adequacy
of the offeror's concept for assuring that the system design will reflect
MANRINT goals and constraints shall be evaluated.
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b. Proposed MANPRENT Orgaizanion. The offeror's proposed MANP=R.,
organization, level of effort, lines of authority, visibility to top-
management and potential impact on assuring MANPRI1NT design
influence shall be evaluated.

C. Concept for the MMWI2. The depth and credibility for developing a
M.nufacturer's MANPRINT M.nagement Plan based on requirements in
the SOW shall be evaluated.

d. Deicated MANPREINT Person-nel. The capability of the offeror's
personnel (including key subcontractor personnel) for performing the
MAN PRINT tasks requi-ed by the SOW shall be evaluated.

e. Cost. 'T1he adequacy of the offror's cost analysis in relation to
MANJPRENT areas outlined in the SOW shall be evaluated.

M.4.2.2 Domains. Six MANPRNT domains shETll be addressed. Failure to address one
or more domains shall raise concern about the contractor's ability to conduct an
adequate MANPRIDN" Program. Th-e six MANPRINT domains, each of equal
importance and each with separate criteria, shall be evaluated as follows:

M.4.2.2.1 Manpower. The evaluation crite-ia for this domain, in decreasing order of
importance shal be (a) Analyses, and Co) Understanding force stzuctwre
concepts.

a. Analyses. The credibility and depth of detail with which the contractor
proposes to conduct trade-off and sensitivity analyses and sSosequently
apply the results shall be evaluated.

b. Understanding force structure concepts. The contractor shall be evaluated
for his understanding and use of analytical data derived from ECA,
r-ARDMAN and BOE?/QQPRI anelyses and his appreciation of how tht
data will impact Army force stnra'tue.

M.4.2.2.2 Personnel. The evaluation of ths dora,-- shall consider the following criteria
in decreasing order of importance: (a) Responsiveness to the RKFP, and (b)
Analyses.
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a. Resuonsiveness to thte RJKi?. he offerorz's compliance with and response
to the aptimde comnsmialnts and guidance provided in the SOW and
ZA?14=3 shaL.. be evaluted.

b. ~ses. The,,: -e,.iy =nd -!h of detLi with which "-e
contractor pzoposes to conduct tade-off smd seasitivity analyses to
deze.-wL-e thze a-ofivde requirem-ents of his design shall be
evaluated.

M.4.2.2.3 T~iig The evaluation criteria for fths domain shall be (a) An-t-yses, Cc)
Traindng Concepts, eand (c) lintegration, in deraigorder of importance.

a. 4A"'lvses. T-he contractor shalto be evalzeted, for the credibility and depth
of detail with which he vir- ses to cozduct mrde-off and sensitivity
meyses to design the tram'ng that urodues the required level of hmanm

,,eonf ce Lro= those sol.d-fe.s -.-e-^-9 ed In te "rge A-udi ece

b. Traing -Cozce-ns. Thze contractor's ability to ptaestbis n
iz-mreniez an Litegrmte, Training Syste= I-ckage to stupport institufionaL
anrd mom-instinttonl mimL-g s=Hal be evaluated. The offeror's Lmalysis of
syste= training requiremem-ts throtglzout the total force using STL1A?
Service Sch ool Sur-veys, task &s 'yses, and other amropriate data shalu
also be analyzed.

C. ~to. Th"e offeror's un derst"'in of ad coordinaioa with other-
domains of NL-PEINT such as nopowe: and Personnet as well a-s
oth-er p'rogramm's such, as IZZ, shaElt be evaluated.

M.4.2.2.4 1{uman Factor-s TEmgineerin . T1he evaluati~on criterie for this domza in
decreasing order of importane shaell be (a) H~umnan Factors lEngineeriLng in
D~esign Effort, (b) Quaz!Lfied rr~m Fzctor:s Personnel, (c) R~espozsfivezess to
the LU--7, (d) Credibility of IPropo4se-, and (e) Management.
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a. Hum.n Fzs-tozs FE peedmg in IDesipm alfort Te edequsy of the
ofi-ezor's H3E effort to assure the system design will nixiinize the
c.biilMies of the soldier, to oqe:m.e, mantsin, end sL~port the system
shLU be eve2uted.

b. Gu~lfied Hu=-a Fectas Personnel. The Qafflcuons of the Ypsomei
p.oposed to zccornplisha the =1 e~ort specified in tie SOW ssLLI be
eVapT=d.

C. LRes nsiveness to the MaI?.Te offeror's complience with F--,, response
to the constraints an-d gui'd""e uovded in the SOW end ZAT?4000 s"LE
ce evai"q'ted.

d. Cred:)Tiit of :?ToosE!. -.-;e con etor's depth of _____-g

onof procedures, =e'-ods of: controllg costs, =td"!evet o
detsi! s~ll be evellueed.

e. Wanazenent The offerors eppoach in identifying End do'zumearding
fitionzl =d p~yslcul c2=acte::s4ics of the system, controlling chFanges
=nd mantinngad repo'rting sttus sh-el be evdute J.

M.4.2.2.5 System- Safety. Th-e crite.ria for Syste= Safety evaluton are of equzl
importan.e and incude (e) identi:caio:: of rilsks end impact, emd (b) C-e&ibUity
of Proposal.

a. :dert::,--cy-ioz of 3Risks and ''Z~~:aTe offe&-or's e-3roachi to i~deni^Zy

E~dreso-- tos se=safety -:sks created, by the design of the ia-dware

b. O~dbiyof Proosea!. 7L-e o.',e.o,'s depth of p'-E=n-g en-d
;--"3'~e-t~on of vrocedurs s~"ie be evelute.

M.4.2.2.6 HeaZ -- d A-ssessme:.' Th e e;asi of '::s do~ain s*-wZ cO=S:,;, (r)
Resposiveness to the =ad Cb) Iden'ezon of risks en-d im-'3act 3oth
sMUI 'x of ecu&' ipo0i=i-e.
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PAGE OF
CONTINUATION SHEET DAAHB02-90-R-0014

NAME OF OFFEROR OR CONTRACTOR

a. Res~onsiveness to the RFP. The offeror's compliance with and response
to constraints and guidance provided in the SOW and ZAP4000 shall be
evaluated.

b. rden-Ecation of Risks and Lmp ct. Th-e offeror's approach to identify
and respond to health hazards created by the design of the hardware shall
be evaluated.

M.4.2.3 Syst= ,integr.Mon. 7he criteria for an oveall evaluation of MANPR qT in
decreasing order of importance shall be (a) Soldier Machine Interface, (b)
Analyses, (c) Feedback, (d) Coordination, and (e) Deta Collection.

a. .... ThMe adequacy of the contactor's procedures for integrating soldier
and m"at e within the system (e.g., relating engineering decisions to
soldier pe"formance) shall be evaluated.

b. A=Piyses. The off-ror's approach using trade-off analysis and sensitivity
-ilysis to considLr design alte-natves stalu be evaluated.

c. Feedback. The offeror's efforts to provide feedback between system
design and MANRLNT an'ysis, particulerly early in the design phase to
assist resolution of problems, sal be evaluated.

d. Coo:dination. The means and rj.-cedunres proposed by the contractor for
co: rd.aon, sharing data a avoidance of duplication among I..S,
RM4 .', ad MVANRfNT programs.

e. Daza Cofleion. The cont'actor's procedues for fundamental data

co:..ction and malyses colony shared by all SMIR24T domains
shl be evaluated.

M.4.3 Cost. (Omitted from example)

M.4.4 Management. The Management will be the least heavily weighted factor.
Evaluation shall consider the lollowing five elements in decreasing order of
importance:
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PAGE OF

CONTINUATION SHEET DAAHB02-90-R-0014

NAME OF OFFEROR OR CONTRACTOR

a. Management Structure and Past Performance

b. System Engineering Management

c. Configuration Management

d. Past Performance in Transitioning from Development into Production/
Fielding

e. Production

M.4.4.1 Management Structure and Past Performance. (Omitted from example)

M.4.4.2 System Engineering Management. The approach taken to integrate the system
engineering effort will be evaluated.

M.4.4.3 Configuration Management. (Omitted from example)
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EXHIBIT A

CONTRACT DATA REQUIREMENTS LIST

DAAHB02-90-R-0014

(Note: TiMs expmple Contzrzct Data Reqeyiements List (CDRL) is Hmited to fose items
with a relationship to the M..ANRIT process. This font is go,, used on the Foxm 1423s.
A complete CDRL for the actual procurement of a major weapon system will be
considerably longer. As noted earlier in this handbook, many Data Item Descriptions
(DIDs) must be tailored for your specific application.)
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ATTACHMENT 03

SYSTEM SPECIFICATION

(ZAP4000)

DAAHB02-90..R-0014
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ZAP4000

TABLE OF CONTENTS

SYSTEM SPECIFICATION

Paragraph Page No.

1.0 SCOPE
2.0 APPLICABLE DOCUMENTS (Omitted from example)
3.0 REQUIREMENTS
3.1 System Definition
3.1.1 Genera; Description
3.1.1.1 Round
3.1.1.2 Command and Launch Unit
3.1.1.3 Peculiar Support Equipment (PSE)
3.1.1.4 Traiirng Bevices
3.1.2 Missions
3.1.3 System Diagram (omitted from example)
3.1.4 Eterface Defmidon
3.1.5 Government-Furnished Material (omitted from example)
3.1.6 Ertora and Orgmizational Concepts
3.2 Characteristics
3.2.1 Performance Characteristics
3.2.1.1 User rofie
3.2.1.2 Rmptoy--et TimaeIte of Fire
3.2.1.3 T-get I7ngagement Cazpabty
3.2.1.4 Hit hrobi.ty
3.2.1.5 Field of View
3.2.1.6 W2-tned System Avalability
3.2.1.7 Survivability
3.2.1.7.1 Firing From Ec'osues
3.2.1.7.2 Firing Signature
3.2.1.7.3 C-unn Exrpos-e
3.2.1.8 Training
3.2.2 Physical Characteristics
3.2.2.1 Weight
3.2.2.2 Shape
3.2.2.3 Length
3.2.2.4 Diameter
3.2.2.5 Transport and Storage
3.2.2.6 HIealth ad Safety
3.2.3 WI iM i ty
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ZAP4000

TABLE OF CONTENTS (Continued)

SYSTEM SPECIFICATION

Paragraph Page No.

3.2.3.1 Round
3.2.3.2 Command and Launch Unit (CLU)
3.2.3.2.1 Maintainability
3.2.3.2.2 IIntewnme, 1Forwwr Test E mezt (E=7T)
3.2.3.3 Support System
3.2.3.3.1 Crew and Proficiency Trainers
3.2.3.3.2 Intermediate Level
3.2.3.4 Maintenance Characteristics
3.2.3.4.1 Modular Design
3.2.3.4.2 Throwaway Concept
3.2.3.4.3 Test Points
3.2.4 Environmental Conditions
3.2.5 Bult--esit-n-est-EuIezt

(raL/31 =)
3.3 Design and Construction
3.3.1 Materials, Processes and Parts (Omitted from example)
3.3.2 Electromagnetic Radiation (Omitted from example)
3.3.3 Nameplates and Product Marking (Omitted from example)
3.3.4 Workmanship (Omitted from example)
3.3.5 Interchangeability (Omitted from example)
3.3.6 Safety, Health and Biomedical Hzard Assessment
3.3.6.1 General Requirements
3.3.6.2 Critical Hzard
3.3.6.3 Safety Design Ch"rwterisdcs
3.3.6.3.1 Control Switches
3-3.6.3.2 Design Safety
3.3.6.3.3 Multiple Sequential Actions
33.6.3.4 ?ower Pnergy Sout.es
3.3.6.3.5 Round Safety
33.6.3.6 Projectile Empact Safety
3.3.6.4 Launch ?ersonnel Safety
33.6.5 Launch Safety
3.3.6.6 Safety ]Factors
33.6.7 Laser Safety
3.3.6.8 Electrical Safety
3.3.6.9 Electro-Exulosive Devices
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ZAP4000

TABLE OF CONTENTS (Continued)

SYSTEM SPECIFICATION

Paragraph Page No.

3.3.6.10 naze
3.3.6.11 Toxic M-ermis &d C cinogeas
3.3.6.12 Rdizoactive Mate:!,ias
3.3.6.13 Thse.idve M=*tions
3.3.7 HE= Pe-fo,m ce/Lumzn EngineeLzig
3.3.7.1 H11 peron_!mce
3.3.7.2 Human :-:-"gieez'rg
3.3.7.3 Lzunca -_rvironm e=.
3.4 Documentation (Omitted from example)
3.5 Logistics (Cmitted from example)
3.6 14=owe:, e.-so-el, and T' .inaig
3.6.1 Mpn.owe: Zeve!s
3.6.1.1 Crew size
3.6.1.2 Yzi, tec-"e "2Isks
3.6.2 ?ersoe.
3.6.2.1 Aptizde
3.6.3 r g
3.6.3.! Sg System Chmct,stics
3.6.3.1.1 bedded Tnizg (ET)
3.6.3.1.2 Co'_sewae
4.0 QUALITY ASSURANCE PROVISIONS
4.1 General
4.2 Quality Conformance
4.2.1 Analysis
1.2.2 Inspection
4.2.3 Demonstration
4.2.4 Test
5.0 PREPARATION FOR DELIVERY (Omitted from example)
6.0 NOTES
6.1 Wooden Round Concept Definition
6.2 Pk/s Definition
6.3 :- ehk Deihion

LIST OF TABLES
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1.0 SCOPE. This specification establishes the performance, design, development,

and test requirements for the ZAPPER System.

2.0 APPLICABLE DOCUMENTS. (Omitted from example)

3.0 REoUIREMENrS.

3.1 System Definition. The ZAPPER shall be designed to provide a manportable
anti-armor system with the capability to defeat the current and projected armor
threat into the year 2000. The manned ZAPPER shall have a probability of
kill as specified herein, in all battlefield environments including, an electronic,
electro-optical countermeasures environment, as stated herein. To rede gu=ner
vulnerability, the system shall be capeoie of being f'red from enclosures with a
reduced signature, increased lethality and at a range twice that of the present
standard system. The ZAPPER system shall be lighter, less bulky and require
less timng than the system currently employed.

3.1.1 General Description. The functional components which comprise the ZAPPER
are a round, a command and launch unit, tr'ag devices, and intermediate
forward test equipment (IFTE), if required.

3.1.1.1 Round. The round is the expendable portion of the weapon. It shall be of the
wooden round concept with a shelf life of not less than ten years.

3.1.1.2 Command and Launch Unit (CLU). The CLU is the reusable portion of the
tactical weapon system. It shall have a trigger mechanism, built-in test (BIT)
and guidance and fire control functions.

3.1.1.3 Peculiar Support Equipment (PSE). PSE, if required at any support level, shall
be minimized and shall be justified based on analysis of cost of PSE versus
cost of redesign of hardware to eliminate the use of PSE.

3.1.1.4 Traning Devices. 7The "i'ain± g Devies sa.el support all pheses of taHlg
from initia-entry Mining to individ=T &-d crew-sust"f'ent trELrg at using
units. Testing of p'oposed mnLng dev.ces s:ali requ'e the use of peson" 'e
who are representative of the TAD.

3.1.2 Missions. The ZAPPER's primary mission is to defeat threat armored vehicles
listed in Annex I hereto, (not included). Other missions, which shall not
degrade the primary mission, include engagement of bunkers, other point
targets, and helicopters listed in Annex 5, hereto, (not included). ZAPPER
shall significantly increase the combat effectiveness of all infantry units by
supplementing the heavy antitank/assault weapon and providing the anti-armor
employment dictated by the continued and increasing emphasis on mechanized
combat in future warfare.

FOR TRAINING PURPOSES ONLY
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3.1.3 System Diagram. (Omitted from example.)

3.1.4 Interface Definition. The system must be designed giving co.nsideration to the
operaetc: and operational interfaces involved.

3.1.5 Government-Furnished Material. (Omitted from example.)

3.1.6 Operational and Organi7ational Concepts. The ZAPPER shall be a manportable
system employed by dismounted infantry at platoon level to destroy enemy
armor in all theaters of operation. ZAPPER shall be controlled by the platoon
leader and employed by the squad leader. Mission assignments shall be made
by the platoon leader, and the weapon shall be used for multiple tank
engagements. Increased gunner survivability shall be a primary employment
consideration. The system launch and all-enviroinent sighting/ surveillance
capabilities shall permit firing from protected fighting positions, impose
minimum operational constraints and enable targets to be engaged at long
ranges in degraded environments.

3.2 Characteristics.

3.2.1 Performance Characteristics.

3.2.1.1 User -c.e: .7he design of the system hardware shall cozfform to the
c2abi2Q~es at.= L-tEMo-s of so.ie. o;,e-"a:o;s, mainteiners, and tuepoters
hPavig the fo!,ow"g profri'es.

a. :'y-en.ied ne soldiers w:th 5th through 95th percentile physical
'-_ezsio:s wita -3hysice o.Lcs ',1.221 or bett-e and whose aptitudes

are as described in ?a.agrah 3.2.1.8.

b. -zave f-stL'"o=nal (skill atunainez:.) oe--ational treirm g not exceeding 35
=~xu-s (at a cost l1473 $1,200 pe: sT.'dent in class sizes of 100 students)

and t=!t (slil: sustaLrnent) trp g N73 15 hours quamterly (at a cost of
N3 $400 per student, per p.atoon).

3.2.1.2 Employment Time/Rate of Fire. The employment time for the system shall not
exceed 1.5 minutes. Employment time is defined as the time to transition from
unassembled carrying mode to ready-to-fire. The maximum time required to go
from the standby mode to ready-to-fire shall not exceed 8 seconds, using
sol.ders described in the TAD with :o more thn the institutional training
proosed by te con r ctor. The time required to cool down the system to a
standby mode or go to a ready-to-fire mode again shall not exceed one minute.
The system rate of fire using one CLU with multiple rounds, shall be no less
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than 4 rounds per 3 minutes. Rate of fire shall be calculated by using the time
from trigger pull to trigger pull while engaging fully exposed stationary targets
at 3/4 of the system's maximum range.

3.2.1.3 TI-ryet 7lnng ement Cguability. 7he tie for the manned system to engage a
stationary threat target in daylight at onie-hZHFf the maximum range of te syse
shall not exceed 30 seconids a-fter correct target identification in a 7-kllometer
visibility, non-nuclear, benign counterniasures environment. Under NBC, nfglat
or other adverse conditions the engage="e=' time shall not, exceed 45 seconds
after correct target identIfIcation.

3.2.1.4 it r-robability. (System. Efectiveness). Mae hit probabMI.Hy (A?) for the aboVe
engagement shzil be at least .81 when cElcuLated by an ecuatioz'formuia
contEing one or more specific term s describing the soldier merfo rmance of
critical ozretions taslcs. T7h of at least .65 is desired under NBC, '-"ght and
other- adverse conditions. Until test data are avaiElabe for use in tis
calcullaioz, a vaLTue not to exceed .90 may be substituted fo: any such term.

3.2.1.5 Field of View. -,o acco='Aish batte2f:ed surveillance an-d target acruisitonan
to provide the gunner L-e cappabiity to determine that the tar-get can be
successfully engaged beffore being =~sked by obscuring terraiin fea=z-es, the
sighting device shall have a field of view of at least 45 degrees elevation by 90
degrees azimuth. A -.ow field of vi.ew saO7 be piovi:ded if =eeded io
eccom--'-s' recog-Lition out to systez- =nax- range.

3.2.1.6 W2-:aned System Avallbity. WME"'-ed systen- EvailaEbiLfity with an-zte:o
or MAN via y(A-vmANR-r) sha'- be .79 o: ige w*-en cEac--ated
by the forniul in Referenie 110:

v+ 27
AMANTRIN'r= __________ ____

0OW + S7. + S,7,/q. + 7?I + +

wheze,

OY = o;eraJ"g tL-'e &.ring a given per-iczf,

ST = stan.,dboy time or the total ti-e C-e system is not o-ea-ting orben
maintained, (thi-s measu-re is cal1culat.ed solely to0 determine ope.-abe and
in:o-.e=*hbl s* p-dby !,e.)

So= o-;e:abla standby tine or th-e .i~ne --e systan is o=-era:e bu: o: b3eing
operated o:.- :..e
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STi = oroperable standby time or the time the system is inoperable but
.esumed operable,

ECM = Total corrective mintemp-ce or time the system is being repaired
following a failure,

T-L. = Total preventive maintenance or the time the system is being
aitaired for peiodic maintenance (not includig maintenance of failed item),

a.nd,

T-A.DT7 = Tota! a__insative End logisdc downtime or the time the system is
waiting for m~aiteace (either corrective or preventive) but is not actually
being :nzaiaed (e.g., waiting for p"-'s or maintenance personnel).

3.2.1.7 Survivability.

3.2.1.7.1 IFi.g Fro' Enclosures. Thle muaned system shall be capable of firing safely
and wit no performance degradation from a covered fighting position (one or
two-man with oenings, front and rea, pemitted) and an enclosure of 38.5
cubic meters vo!=e with 2.5 square meters of openings. Toxicity levels shall
pe.-nit pe.-sonel to remain i' the ezrcosu, indefinitely after a single firing
without exros"'g the= to toxic hzards in excess of those permitted by para
5.13.7.4 of _=-$D'-1472.

3.2.1.7.2 Firing Signature. The weapon firing signature (noise, flash, smoke, backblast)
shall be reduced by 35 percent when compared to the current standard system.

3.2.1.7.3 Gunner Exposure. The system, whether fire and forget or track after fire, shall
show a reduction in gunner exposure time of at least 15 percent when
compared to the current standard system. (Exposure is defined as visibility to
optically-aided enemy battlefield observation.) Gunner exposure time includes
the pe:id of t-e during which the g'nner ecq.,-es a tarrget, performs prefire
o:;e.t'os, fi-res '--e weapon:, ta-cks t"e round (if required) and reloads the
wea'o.

3.2.1.8 ' ---e trainingc o A g pro-a for the ZAiPER gunner shall be
geared to the lowest 20% of the attimde range stated in the "Target Audience
Descri-!on and shall enable infantry .,ersonnel in that aptitude xange to achieve
the verfo ace standards contained in Dart. 3.2.1.2 i.-d 3.2.1.4 above. A

c^y for ecded miningw._^-*" w'te CLU for critical operations and
mantenance tasks is desirable.

3.2.2 Physical Characteristics.
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3.2.2.1 Weigh. The system hardware, which includes one round, the cormand and
launch unit, & carry bag if required, and any other components required to
engage a target and perform surveilb'nce for at least four hours, shall weigh
14.5 kg or less (desired) to 19.0 kg (maximum). An add-on remote launch
capability from a distance of at least 50 meters with additional weight not
greater than 12 kg is desired.

3.2.2.2 Sha e. The physical shape of hardware comwonents shzl provide for ease of
soldier portability and be compatible with the fally equdipped mate solcier
population wearing protective clothng.

3.2.2.3 Leng. The carry length of the largest system hardware com ionent stE. not
exceed 120 centimeters.

3.2.2.4 Diameter. The diameter of the round including protective caps shall not exceed
23 centimeters with 21 centimeters desired.

3.2.2.5 Transport and Storage. The system hardware/software components shall be
capable of transport and storage in the Bradley Fighting Vehicle (BFV), High
Mobility Multipurpose Wheeled Vehicle (HMMWV), and USMC Light Armored
Vehicle (LAY). The round shall be compatible with the storage racks on the
BFV, HMMWV, and LAV with the CLU In an appropriate mount. When
tactically packaged, it shall be transportable without damage by rail, air, marine,
or truck and in tactical wheeled and tracked vehicles over rough terrain and air
dropped as equipment carried by individual parachutists or in resupply bundles
without degradation in performance resulting therefrom. Tactical packaging
shall allow full deployment of the weapon within 90 seconds.

3.2.2.6 -Eiealth a Safety. The design of the sys:em shall consider optimum safety of
personnel when transporting, storing, oea'ing, end mnintainig the ZA21?=-.
The system shall conform to -the he1a End safety .eq-emens of p.ragrp:s
4, 5.13.2.2, 5.13.5.1, and 5.13.7, N-§'T--4-72 End paregreph 5.4, MlZ-$TD-
1474.

3.2.3 Maintainability.

3.2.3.1 Round. The round is considered a "wooden round" and shall have no
maintainability requirements associated with field repair other than cleaning.
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3.2.3.2 Command and Launch Unit (CLU). The CLU Mean-Time-To-Repair (MTTR)
shall not exceed one hour at the Intermediate Level. No more than 30% of the
total maintenance actions shall occur at the Intermediate Level. MITR includes
time to fault-isolate, repair and verify, or test. If Intermediate Level repair is
not possible, Operational Readiness Floats (ORF) or Repairable Exchange (RX)
shall be used to maintain operational availability. The Unit/Intermediate
maintenance level shall be designed to reduce operation and support (O&S)
costs by at least 30% (50% desired) when compared to the predecessor system.
Use of standard automatic test equipment or suitable alternatives shall be
considered as acceptable options.

3.2.3.2.1 Maintainability. Maintainability characteristics shall be emphasized. Design
shall stress ready access and ease of replacement of replaceable parts. No
special tools shall be required and use of "plug-in" parts is desirable.

3.2.3.2.2 Intermediate Forward Test Eouipment (IFTE). If IFTE is required, CLU
input/output signals shall be made available to test connectors on the CLU case.
bfaawweT cmn-Imis In The use oT _=E shfl be baised cn te mw wex
mubxs wxrd 1OSs aaYb!d for 1he inee level mzlnxne fox te

3.2.3.3 Support System.

3.2.3.3.1 Crew and Proficiency Trainers. This equipment shall be maintainable by
intermediate level (IL) test equipment.

3.2.3.3.2 Intermediate Level. lntermnediate level test equipment, if required, shall be
supported to the maximum extent possible by using MTOE tools, TMDE, and
other existing support equipment.

3.2.3.4 Maintenance Characteristics. The maintenance characteristics for ZAPPER shall
be as follows:

3.2.3.4.1 Modular Desirn. The modular design (IAW Task 202, MIL-STD-2165) of the
electronic equipment for ZAPPER shall permit easy identification and
replacement of defective assemblies. Maximum use shall be made of plug-
in/pull-out type components to facilitate removal/replacement.

3.2.3.4.2 Throwaway Concept. Based upon logistic suppoi, anaiysis and cost
effectiveness studies, items shall be designated as "throwaway," if appropriate.

3.2.3.4.3 Test Points. Quick connect/disconnect test point terminals shall be incorporated
in system equipment design and shall be able to interface with standard
automated test equipment.
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3.2.4 Environmental Conditions. The system shall perform and be tested IAW
environmental conditions shown herein.

3.2.5 Built-In-TestlBuilt-In-Test-Eruipment (BIT/BITE). The CLU IFTE and training
equipment shall incorporate .tIT/BITE to monitor the readiness status of die
system and its subassemblies .,s well as aid in location of failed elements IAW
Task 202, MIL-STD-2165 and paragraph 5.2.2, MIL-STD-415. B7/11TE shL-U
be incorporated into system hardwFre in such F maer that specifc system
failures are detectable correctly more 90% of the time by the o2erator or
suppovt ain, .-tence personnel wi'h no more the institudo-! "a,:ng
proposed by the contractor.

3.3 Design and Construction.

3.3.1 Materials, Processes, and Parts. (Omitted from example)

3.3.2 Electromagnetic Radiation. (Omitted from example)

3.3.3 Nameplates and Product Marking. (Omitted from example)

3.3.4 Workmanship. (Omitted from example)

3.3.5 Interchangeabilitv. (Omitted from example)

3.3.6 Safety, :eeth and 3io--eca. :-z-d Assess=e=t.f

3.3.6.1 Genea! 3'.ecu-ements. Safety featres shall o.-ovide for opim= safety and
protection of ooerato., nainte-z-ce erso-ne, faec~ltes, ed the iem i:se'-
during =nantenace, sto.'age and use con:s'ent wit, mi-ssion accon.Lish-e:.2
'he sys=e will present no safety Lazards to the owe'ator or e
throughout the lfe cycle of the systen- and will be des.gned to "nzze
equipment damage, degradation of e. :e,.e=cy, or mission function faiinre due to
operator induced er:-ors, L-.-o=e caFblng, powe. fapure and secodar'y fW.'aies.

3.3.6.2 Critical -azard. The system szl he des'g-ed such tha t two operator e7:o.-s, or
two eau:meat failures, or one o.e.-aor error and one equ,:=ent fa.:.-e
occurng s-'uleous!y, s-all not -,,/uce c.,:!c.l or ca&tst:op.ic haza-ds as
defined L- -=ragr'- 4.5.1, 8 Hotce L

3.3.6.3 a.fev :.esi*; CL.9_"Ec:e-s.cs. Zens. o- te weaE-o =d associaed ec'''=en:
shail e---ce safety of ,e-so-ae: ad ec-'e":, The weapon es;g" szz-
include t"e folowing ch c.ensfcs:
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3.3.6.3.1 Conrtrol Switchs. Control switches sha. be designed, located, and positioned to
mikniize the probability of inadvertent activation.

3.3.6.3.2 Design Sfety. Design shall ensure thet it is mechanically or electrically
imossible to activate controls in rope: sequence or to connect components
mad subsystems improperly.

3.3.6.3.3 Muldi le Swuenidal Actions. Multple sequential actions, not to exceed four,
shall be recuired to launch the missfie.

3.3.6.3.4 ?ower/3.era, Sources. Power and stored energy sources shall be isolated from
i-e controls and circuits until intentionaly activated.

3.3.6.3.5 Round Safety. --e roumd shall incorporate safety featues to protect
maintenance personnel, facilities, and the round itself during maintenance.

3.3.6.3.6 ?rotectJfe "pact Safety. The weapon pFopulsion section in its tactical launch
configuraton and the complete round (warhead and propulsion section) in its
storage and shipping container may burn but should not detonate or propagate
to high order- explosion when subjected to bullet impact from armor-piercing
and aFumor-r'.ercrng tracer projectiles of 5.56mm, 7.62mm, and 12.7mm caliber
fLred frcz a range of 50 meters.

3.3.6.4 ,auch ?e-so-- e! Safevy. The system harP. dware shall not adversely subject the
g-=.ner to blest, noise, hea, debris, or toxicity from normal launch motor and
flig'-t mor firings; from flight mo*tor rupture at ignition; or from warhead
detozation at minimum tolerance a,.rming distence. The noise level shall not
exceed t: specifled in paagraphi 5.4, PL-STD-1474.

3.3.6.5 Launch Safety. "Fight motor igniton shell not be possible prior to safety
separation distance from the gunner (as established by the contractor or tests in
the prece''g phase) nor so late as to a!ow ground impact of ihe air vehicle
during ror.al firing. The Safe and Arm device shall remain locked in a safe
position and flight motor ignition prevented for abnormal launch events, such as
droppi;g o: the weapon. Fight motor ignition in tube shall result in locking
up the Sefe and Arm device in the safe position. The round shall not present
any additional hazards in case of hangfire/misfire.
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3.3.6.6 Safety Factors. After anticipated degradaion from environmental conditions and
expected shelf life, the launch motor, flight motor, and launch tube shall have
safety factors not less than 1.5 times the mean plus three standard deviations of
the peak operating pressure. Req; ied proof testing shall be conducted at 1.2
times the mean plus three standard deviadons of the peek operating pressure. It
is desired that the launch motor design consider a fail-safe mode in the event
of launch motor overpressure. Gas systems shell have a minimum burst
pressure of four times fill 7zessture and a proof pressure of 1.5 times nor-mal
operating or fill pressure.

3.3.6.7 Laser Sgety. Design of lasers shall be s-"c-h that the lowest class possible to
perform the intended function shall be u4lized and shall meet the safety design
requirements specified in par.agraph 4, bL-STD-1425; paragraph 5.13.7.5, MV,
STD-1472 and Requirement 1, MIL-STD-454.

3.3.6.8 Elec-ical Szfety. Personnel d equimeat safety measures shall comply with
Requirements 1 and 2 of lW{Z-STD-454.

3.3.6.9 M~ectro-Exuiosive Devices. Blect-o-explosive devices critical to safety shall
meet the design and performeanc requirements of paragraph 4.2, IU.,-STD-1512
and paragraphs 3.3, and 4, M-:l--23659, and shall withstand the following
without functioning:

a. Electrostatic discharge of 25,00 voT:s from a 500 picofeard capacitor
through a 500 ohm resistor. This discharge shall be applied between
bridge and case and also through te bridge.

b. The greater of one ampere direct cr-,rent or one watt of power for five
minutes applied through the bridge.

3.3.6.10 Puze. .he fuze shell meet design recuirements of paragrzph 4.2 of blM2-STD-
1316. :n addition, the fuze shall meet te following requirements:

a. Provide safety during handl1 ing and subnormal air vehicle acceleretion.

b. Prevent functioning of its firing circuit upon completion of arming if the
graze switch or a segment of the crush switch is closed prior to
completion of arming.

3.3.6.11 Toxic Materials and Carcinogens. Ii{ghly toxic materials and carcinogenic
materials shell not be used in the design, maintenance, or support of the
system. Moderately toxic materials may be used provided the design and
controls preclude personnel from being exposed to environments in excess of

FOR TRAINING PURPOSES ONLY
AMO-P 602-1 5-89



Chapter 5 - MANPRINT in the DevelopmentlProveout Phase

FOR TRAINING PURPOSES ONLY

those s=e:iffied in 29 CIR 1910 E-"d ofler azCeabte ndins-tiai hygiene
standards referenced therein. Except for- 3mpe?,TFts end explosives, materials
shF"11 be used wtich, when bunied or exmosed, to hgh temper-atures, do not give
off- toxicZ fumes or s- por, combustion.

3.3.6.12 WaioctveMterits. Rzdioactive ~"tr"sused L- the system shall be
selected to minimize hazar to personel- A- must be approved by tLhe

gove~e'~Reuest. for zp7:ovel shaL,! contain the design and marking
ir-formaton s7,ecL-ied in paragraph 30 of AppIezdIx E, MIL-S70'i-129.

3.3.6.13 "msens-'tive Mlt-0-Mo1s. 71he system shaP' meet the mzunitions recuirements: or
NAVSE.A24S: 80'-0.5 in te sh-ippin7g =,d storage conte'iner. Et is desired that
the recu~-ements be met with the air vet &e in the launch tube. Addiio=,"-y,
the ceppabi'Ly to meet te Tropellent req., zzns of NAVS.A~IST 8010.13 is
desired.

3.3.7 ?H-'En eorac/un ieeg

3.3.7.1 :-:=E ?eorac .:e systm coznce', coiguain, n opemation shall7 be
directed towzrds -iaimi;zing ',-=En ipe~ormnce requirements necessuy to meet
maEnned system perfo.rmance requirements szeciffied herein. Tte design of the
system shail be coz=aEible with per-sonne wearig NB3C and cold weather
'=rotetive c=tigad sh&. uroVV::-e thze zeauns to faciitte carry by the

indviua i n-yantrou~g" mo=nu n 'g E tr'in. A. rmeesuzes of
conlormanc.e to system requLement shae obteaned with the soldier---te-

Io~ o'eatr, ~ n=s-oe). 7The hardware shalt not signitMcmdty
degrade t2he pyia oes erformance over- tha-,t of te Poi=e ared wit
the 7:redfecessor: system on te UJSA?2 Mb2t/?rabli course. Et is
des.,ed t2t tll 1ce.-fornane be -p.,oved b 25 ' Me CL- s;gi __-"T

an ad, -szabe dio, :e: to facitate weE-on: use by a g"'"ezr with a- plysical
prof.Ile of ,:M.2:.

3.3.7.2 H-n :&-neer =g -,e detzited dfesig- andf functionaity of the ZA?"=-
shaLl be in- accordace w.ith th cae section:s of MZS 47.Th1e

-~2iae sectozs i u e(b=t are no: lintit:ed to) thie design criteri!a stated in
?Earagra-'-s l,4, 5.6 and 5.1 .

3.3.7.3 :xunch- Ev"oze P~use noise sha2-:. ::ot exceed limit W for7 t=,-,oted
ear-s AW~rg h5...1 and TWhble 5 of LM ~-44 Limits X or Y,
for which- hn otcio s mad rshaL: .. sected only if it can b e
c.eariy doc=-e~ned tt =eetinmg :iit 1 i s beyond th.e state-of-thne-art, seriou=sly
degrades syste=n 2erformace, or is cost ~oiiie
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3.4 Documentation. (Omitted from example)

3.5 Logistics. (Omitted from example)

3.6 antg-ower, ?esom-v"ei and Thi"ing.

3.6.1 1fz"Dowe: L-evels. Op,.erators shall niot exceed a gum-ner and a-ssistr~t gune;-
the manpower level of tae mFaintenanmce supporzt organization at u-nit level shelf
not exceed thpa of te predecessor system~ and sirall be reduced by 2 perso:,?nel
at interm-edi~aze level orgEanizas; depot' level maintenasnce organiztions stall
not exceead oredecessor mapower levels. The numr and freanTency of
perfo.-nanc-e of =F-P"?r=s-'ce tasks s -'Z b considered in anlyses to detenin-e
cost-effective or-ganizatonal1 design.

3.6.1.1 Crew Size. T- enmergencies te hard.war-e slhaZ' be aerable by one soldi*,er.

3.6.1.2 Yadqte=-,-,-e Thlsks. No single mPi=rr~s-ce task 5sTptI require more ft one
soldier. The n.Lz,-:C of maneanetsks, whien comoared to te present

a " system, sliz" be decreased by 20% at the unit level.

..6.2 ?ersonn&e. Th1e Thr~get Aoec escrit'-on (see Section 3) Lists 'te exgected
a-ptitude levels (ASV3 scor-es) of te so~dier-s who ha-ve been identified, a-s th e
likely operators axz-d "'aintaners of te ZAPPLER system. Th'e cognitive
workload reqired for execution of critircE2 operations tasks shall be successfully
perfonned by soldiers of the lowest 20% of thie 37 score range szae4 in thle
Ltrget Au--dience Descrifo:.

3.6.2.1 A'ntitude. Th1e ZAasystem har2dware s~zrl be mEL"tainable to the soecL,1ied
nerfortuane standrdms by :esonn. b-O~dizg 1/05 27320 with O/Ls-or-es of
fron- 9 5-:5.

3.6.3 Triz . Trainng programs and ecui;uet: shall be speecificaly design-ed to
support, all' phaeses of =-s-nf?-g from iz-:"a entry miA"i'g to individurd? crew
sustzi- ?ent. minnig. (See SOW ?aragraph*- 3.8.6). Thae Lflng progra. simil:'

(a) cozily with the syste",s aprozc't to LAHi-ig (SAT) to inclucde rroant-eza
e=naysis, job an-d task analysis, and course design..

(o) =n--hnize te =et,;g burden throu-gh- ezhazed ZADSIR design-.

(c) bcroae stae-of -te-art0 tecbnic:es in coure develo-=ent &::d

(d) 7-tovlde for a 25% s~dent surge ca-pabilly in iz-stiztional, LPt;-g.
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(e) identify GL3E required for training.

3.6.3.1 i'ming System Characteistics.

3.6.3.1.1 lambeded Tri g (C-T). Taining proposed by the contractor shall include a
N.ES capabili. ty nd necessary e.uiment to interface with the NTC
instrumentation system and Light Division TEaining Center. ET shall not
adverse!y affect mission performance nor significantly degrade system
aveiabity, mainteinability, or component life.

3.6.3.1.2 Courseware. T he coa=.ator's training program shall:

(a) orient cou-sewere to the appropate TAD education level (i.e., MIM ninth
grade RGL)

( )...e Pa Eastrxctor's Hndbook for e-l hardware and for all training
devices IAW D-I-H-7076, Sequence A028 on DD Form 1423.

4.0 QUALITY ASSURANCE PROVISIONS.

4.1 General. Unless otherwise specified in the contract, the Contractor is
responsible for the performance of all inspections, examinations, tests,
demonstrations, and analyses as specified herein. The requirements of Section
3 of this specification shall be verified JAW the contractor-prepared,
Government-approved test, evaluation, and measurement plans required by the
SOW and this System Specification (ZAP4000). The Government reserves the
right to perform any of the inspections where such inspections are deemed
necessary to assure that materiel and services conform to the prescribed system
performance requirements stated in paragraph 3.2.1 above.

4.2 Quality Conformance. The verification of the requirements of Section 3 shall
be satisfied when the examinations, analyses, inspections, demonstrations, and
tests are successfully completed. Verifications will be performed as shown in
Table 1. Test reports shall be IAW DI-T-1906, Sequence A030 on DD Form
1423, unless specifically specified otherwise in the CDRL.
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TABLE 1

QUALITY CONFORMANCE VERIFICATIONS

Requirement Verified By:
Paragraph Tide Analysis Inspection Demonstrations Test

3.2.1.3 ''rget Engagement X X
Capability

3.2.1.4 Fit Probability X X
3.2.1.7 Survivabflity X X X
3.2.2.1 Weight X
3.2.2.2 Shape X X
3.2.2.3 Length X
3.2.2.4 Diameter X
3.2.2.5 Transport and Storage X
3.2.2.6 Health and Safety X X
3.2.3 maintainability X X
3.2.4 Environmental Condition X X
3.2.5 Built-Fn estilt-En X X X

Test W ment
33.6 Safety, Health end X x

Biomedical H-Izard
Assessment

3.3.7 Human efore.me{E.uan X X X
Engineering

3.6 Manpower, Pe-sonnel, and X X
rraining

3.8.6.5.2 (SOW) a g Device System X X
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4.2.1 Analysis. Analysis is defined as a study based on measured or analytical data
that is intended to verify compliance with the requirements demanded by this
specification. Data may be composed of a compilation of existing data or
design solutions, and may also be derived from original, lower-level
verifications. Data may also be derived from previous accepted analytical
efforts. Data may be interpolated and may also be extrapolated, as applicable.
Interpolations, extrapolations, and estimates shall be clearly identified as such in
the text of any report of such analysis.

4.2.2 Inspection. Inspection is defined as investigation, without the use of special
laboratory equipment, procedures, zlipplies, or services to determine compliance
to those specified requirements which can be determined by such investigations.
For implementing the inspection process, actual hardware, technical data,
drawings, manufacturing processes, procedures, common test equipment, and
manuals may be used. Inspection is generally non-operating and non-
destructive.

4.2.3 Demonstration. Demonstration is defined as verification of compliance with
specified functional performance requirements by system hardware/software.
The use of special instrumentation, test facilities, and data collection and
analysis to verify compliance with a requirement in a "demonstration" is not
precluded.

4.2.4 Test. Test is defined as ac-vities i: 'e .e:., with solders or in laboratories
with specialized instrumentation (or a combination of both) to determine
compliance with specified requirements by system hardware and software. Such
tests may require special instrumentation, special/dedicated test facilities
(including target vehicles and expendable materials), use of actual soldiers, data
collection and processing, and formal test documentation. The analysis of data
derived from testing is an integral part of the test.

5.0 PREPARATION FOR DELIVERY (Omitted from example)

6.0 NOTES.

6.1 Wooden Round Concept Definition. A logistical concept wherein a
missile/rocket:

(a) Is acceptable at time of manufacture as being of an acceptable
(quantitative) level of reliability

(b) Has an acceptable (quantitative) degradation of reliability throughout its
service life.
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(c) Requires no maintenance or operational checks throughout its service life.
(Surveillance tests of the stockpile are not considered as maintenance or
operational checks.)

6.2 Pk/, Definition. P:k/s equals probability of hit, given a reliable launch and flight,
times the probability of kill, given hit.

6.3 Pe/e Definition. Stated in the form of an equation, the effectiveness requirement

in degraded conditions is:

Pl engagement opportunity = (RecognItioz) x P(Reable Ro'und) x ?(s) x PIv/

P(s) = probability that the gu.ner wfth cz%,-Ecte".Hsds i- te lowest 20% of thre
aptitude range can perfo-m the tasks steted L- the TAD required to fire tLe
round.

Achieving the minimum criterion in each of these factors will not meet the
Pk/e requirement (i.e., at least one factor must exceed the minimum acceptable
value for the system to meet the overall Pk/e requirement).
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APPENDIX A

REFERENCES

Section 1
Required Publications

1. OMB Cir No. Major System Acquisitions

A-109

2. AFARS Army Federal Acquisition Regulation Supplement

3. AR 15-14 System Acquisition Review Council Procedures

4. AR 40-5 Health and Environment

5. AR 40-10 Health Hazard Assessment Program in Support of the Army Materiel
Acquisition Decision Process

6. AR 40-14 Control and Recording Procedures for Exposure to Ionizing Radiation
and Radioactive Materials

7. AR 40-46 Control of Health Hazards from Lasers and Other High Intensity
Optical Sources

8. AR 40-501 Standards of Medical Fitness

9. AR 40-583 Control of Potential Hazards to Health from Microwave and Radio
Frequency Radiation

10. AR 70-1 System Acquisition Policy and Procedures

11. AR 70-8 Persornel Performance and Training Program (PPTP)

12. AR 70-10 Tet and Evaluation During Development and Acquisition of Materiel

13. AR 70-25 Use of Volunteers as Subjects of Research

14. AR ' 1-2 Basis of Issue Plans (BOIP), Qualitative and Quantitative Personnel
Requirements Infonnation (QQPRI)

15. AR 71-9 Materiel Objectives and Requirements

16. AR 350-35 Army Modernization Training

17. AR 350-38 Training Device Policies and Management

A-2 AMC-P 602-1
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18, AR 385-9 Safety Requirements for Military Lasers

19. AR 385-10 Army Safety Program

20. AR 385-11 Ionizing Radiation Protection, Licensing, Control, Transportation,
Disposal, and Radiation Safety

21. AR 385-16 System Safety Engineering and Management

22. AR 385-30 Safety Color Code Marking and Equipment

23. AR 385-32 Protective Clothing and Equipment

24. AR 385-61 Safety Studies and Reviews of Chemical Agents and Associated
Weapon Systems

25. AR 385-64 Ammunition and Explosive Safety Standards

26. AR 570-1 Manpower and Equipment Control-Commissioned Officer Position
Criteria

27. AR 570-2 Manpower and Equipment Control-Manpower Requirement Criteria
(MARC) Table of Organization and Equipment

28. AR 570-4 Manpower Management

29. AR 570-5 Manpower Staffing, Standards System

30. AR 602-1 Human Factors Engineering Program

31. AR 602-2 Manpower and Personnel Integration (MANPRINT)

32. AR 611-101 Commissioned Officer Specialty Classification System

33. AR 611-112 Manual of Warrant Officer Military Occupational Specialtie s

34. AR 611-201 Enlisted Career Management Fields and Military Occupational
Specialties

35. AR 680-29 Military Personnel, Organization and Types of Transaction Codes

36. AR 700-70 Application of Specifications, Standards and Related Documents in
the Acquisition Process

37. AR 700-127 Integrated Logistics Support

38. AR 1000-1 Basic Policies For Systems Acquisition
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39. DA PAM 11-25 Life-Cycle System Management Model For Army Systems

40. DA PAM 385-16 System Safety Management Guide

41. DA PAM 700-127 Integrated Logistic Support (ILS) Manager's Guide

42. DoDD 4105.62 Selection of Contractual Sources for Major Defense Systems

43. DoDD 5000.1 Major System Acquisitions

44. DODD 5000.3 Test and Evaluation

45. DoDD 5000.43 Acquisition Streamlining

46. DoDD 5000.53 Manpower, Personnel, Training and Safety (MPTS) in the Defense
Acquisition Process

47. DODI 5000.2 Major System Acquisition Procedures

.-18. MIL-HDBK-245 Preparation of Statement of Work (SOW)

49. MIL-HDBK-759 Human Factors Engineering Design for Army Materiel

50, MIL-HDBK-761 Human Engineering Guidelines for Management Information Systems

51. MIL-HDBK-763 Human Engineering Procedures Guide

52. MIL-STD-129 Marking for Shipment and Storage

53. MIL-STD-143 Standards and Specifications, Order of Preference

54 MIL-STD-415 Design Criteria for Test Provisions for Electronic Systems and
Associated Equipment

55. MIL-STD-454 Standard General Requirements for Electronic Equipment

56. MIL-STD-499A Engineering Management

57. MIL-STD-881A Work Breakdown Structure for Defense Materiel Items

58. MIL-STD-882 System Safety Program Requirements

59. MIL-STD-858 Testing Standard for Personnel Parachutes

60. MIL-STD-1290 Light Fixed and Rotary-Wing Aircraft Crashworthiness
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61. MIL-STD-1294 Acoustical Noise Limits in Helicopters

62. MIL-STD-1316 Fuze Design, Safety Criteria for

63. MIL-STD-1379B Contract Training Programs*

64. MIL-STD-1379C Military Training Programs*

65. MIL-STD-1388-1A DoD Requirements for a Logistic Support Analysis

66. MIL-STD-1388-2A Logistic Support Analysis Record

67. MIL-STD-1425 Safety Design Requirements for Military Lasers and Associated
Support Equipment

68. MIL-STD-1472 Human Engineering Design Criteria For Military Systems,
Equipment, and Facilities

69. MIL-STD-1474 Noise Limits For Army Materiel

70. MIL STD 1476 Safety Criteria and Qualification Re!quirements for Pyrotechnic
Explosive Ammunition

71. MIL-STD-1512 Electronic Explosive Subsystems, Electrically Initiated Designs,
Requirements and Test Methods.

72. MIL-STD-1567 Work Measurements

73. MI1-STD-1751 Safety and Performance Tests for Qualification of Explosives

74. MIL-STD-2165 Testability Program for Electronic Systems and Equipment

75. MIL-H-46855 Human Engineering Zequirements For Military Systems, Equipment,
and Facilities

76. MIL-I-23659 Initiator, Electric, General Design Specification

77. MIL-T-23991 Training Devices, Military, General SDCz-ification for

78. AMCR 70-52 System Engineering

79. AMCR 385-3 Hazard Analysis of Facilities, Equipment and Process Developments

80. AMCR 385-16 System Safety Engineering and Management Guide

81. AMCR 385-21 Determination and Assignment of AMC, Hazard Classification

* To be superceded by MIL-STD-1379D, Military Training Programs.
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82. AMCR 385-29 Laser Safety

83. SD-i Standardization Directory

84. TRADOC Reg 350-7 A Systems Approach to Training

85. TRADOC Reg 350-17 Initial Entry Training Fill Policy and Procedures

86. TRADOC Reg 351-1 Training Requirements Analysis System

87. TRADOC Reg 351-9 Systems Training Development

88. AMC PAM 602-2 MANPRINT Handbook for Nondevelopmental Item (NDI)
Acquisition

89. AMC PAM 700-21 Integrated Logistic System Contracting Guide

90. AMC PAM 715-3 The Source Selection Process, Vols. I, II, III

91. AMC TRADOC Materiel Acquisition Handbook
PAM 70-2

92. TRADOC PAM Interservice Procedures for Instructional Development

350-30

93. TB MED 81 Cold Injury

94. TB MED 265 Threshold Limit Values for Toxic Chemicals and Certain
Electromagnetic Radiation

95. TB MED 501 Hearing Conservation

96. TB MED 502 Respiratory Protection Programs

97. TB MED 503 The Army Industrial Hygiene Program

98. TB MED 506 Occupational Vision

99. TB MED 507 Prevention, Treatment, and Control of Heat Injury

100, TB MED 523 Control of Hazards to Health from Microwave and Radio Frequency
Radiation and Ultrasound

101 TB MED 524 Occupational and Environmental Health, Control of Hazards to
Health from Laser Radiation

102. TB MED 700-2 Departi of Defense Explosives Hazard Classification Procedures

A-6 AMC-P 602-1



References Appendix A

Section 2
Related Publications

103. DoDD 5000.39 Acquisition and Management of Integrated Logistic Support for

Systems and Equipment

104. MIL-STD-490 Specification Practices

105. MIL-STD-961 Preparation of Military Specification and Associated Documents

106. DoD-STD-963 Military Standard: Data Item Description (DID), Preparation

107. Aeronautical Human Engineering Requirements for Measurement
Design Standards of Operator Workload
ADS-30

Section 3
Other Publications

108. Chaikin, G. and McCommons, R. Human Factors Engineering Material for Manpower and
Personnel Integration (MANPRINT) Provisions of the Request for Proposal (RFP),
Aberdeen Proving Ground, MD: U.S. Army Human Engineering Laboratory
Technical Memorandum 13-86, October 1986.

109, Lowry, J. and Seaver, D., Handbook for Quantitative Analysis of MANPRINT
Considerations in Army Systems. Alexandria, VA: U.S. Army Research Institute:
Research Product 88-15, June 1988.

110. Kaplan, J. and Crooks, W., A Concept for Developing Human Performance Specifications.
Aberdeen Proving Ground, MD: U.S. Army Human Engineering Laboratory
Technical Memorandum 7-80, April 1980.

11l. McCommons, R., Human Factors Engineering Data Management Handbook, Aberdeen
Proving Ground, MD: U.S. Army Human Engineering Laboratory Technical
Memorandum, 6-87, March 1987.

112. MANPRINT Handbook for Source Selection. Department of the Army, Office, Deputy
Chief of Staff for Personnel, November 1987.

113. MANPRINT Practitioners Guide. Department of the Army, Deputy Chief of Staff for
Personnel, Draft, June 1989.
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114. MANPRINT Primer. Department of the Army, Office, Deputy Chief of Staff for Personnel,
June 1988.

115. How to Select and Develop Embedded Training: Overview of Interim Guidelines,
Procedures and Supporting Documentation. Draft Manuscript prepared by Hi-Tech
Systems, Inc. for U.S. Army Research Institute, March 1987.

116. Myers, Louis B., Tijerina, Louis, and Geddie, James C., Proposed Military Standard for
Task Analysis. Aberdeen Proving Ground, MD: U.S. Army Human Engineering
Laboratory Technical Memorandum 13-87, July 1987.

117. Barber, Jacob L., Hetler, Douglas W., and Jones, Robert E. Jr., Manpower and Personnel
Standardization Language for Army Systems. Alexandria, VA: U.S. Army
Research Institute Research Note 89-01, January 1989.

118. Guerrier, Jose H., Lowry, John C., Jones, Robert E. Jr., Guthrie, Jerry L., Barber, Jacob L.
and Miles, John L. Jr., Handbook for Conducting Analysis of the Manpower,
Personnel and Training Elements for A MANPRINT Assessment. Alexandria, VA:
U.S. Army Research Institute Research Product, draft dated November 1988.

119. Total Quality Management Master Plan. Department of Defense, August 1988.

120. Logistics Planning and Requirements Simplification System (LOOPARS) [Computer Program
and User's Handbook]. U.S. Army Materiel Readiness Support Activity, Lexington,
KY, 1989.

121. CECOM Acquisition Manager's MANPRINT Guide (AMMAG). U.S. Army
Communications-Electronics Command, Fort Monmouth, NJ, 1988.

122. Gordon, Claire, et al., 1988 Anthropometric Survey of U.S. Army Personnel Summary
Statistics Interim Report. Natick, MA: U.S. Army Natick Research, Development
and Engineering Center Technical Report 89/027, March 1989.

123. Golden, Michael G., The Critical Link MANPRINT BULLETIN, Vol. III, No. 5, PP 16-17,
Department of the Army, Deputy Chief of Staff for Personnel, March - April 1989.

124. Booher, Harold R. (Ed.), MANPRINT: An Approach to Systems Integration, Van Nostrand
Reinhold, New York, NY, 1990.

125. Geddie, James C., The MANPRINT Metric in Testing and Evaluation. ARMY
RESEARCH, DEVELOPMENT & ACQUISITION BULLETIN, PB 70-89-5, pp. 32-
35, September - October 1989.

126. Harvey, David, TQM -- A Revolution Spurned. DEFENSE SCIENCE, VOL. 8, No. 11, pp.
35-38, December 1989
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NOTE ON ORDERING PUBLICATIONS

a. DoD and Army publications shoulci be requested through official publications
channels (for Army employecs). All others may request Army publications from
Commander, Army AG Publications Center, 2800 Eastern Boulevard, Baltimore, MD
21220, and DoD publications from Superintendent of Documents, Government
Printing Office, Washington, D.C. 20402.

b. The Defense Technical Information Center (DTIC), Building 5, Cameron Station,
Alexandria, VA 22304-6145 is a general source (for government personnel and
current contractors only) of military service R&D reports which have completed the
editorial and clearance processes.

c. TRADOC publications should be requested from Hq USA TRADOC, ATTN:
ATCD-SP, Fort Monroe, VA 23651-5000.

d. Medical technical bulletins should be requested from The Surgeon General, HQDA
(ATTN: DASG-PSP), 5109 Leesburg Pike, Falls Church, VA 22041-3258.

e. Military and DoD specifications, standards, 'aandbooks and data item descriptions
(DIDs) should be requested on DD Form 1425 from Commander, Naval Publications
and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

f. Reference 107 may be requested from Commander, U.S. Army Aviation Systems
Command, (ATTN: AMSAV-E1), 4300 Goodfellow Boulevard, St. Louis, MO.
63120.

g. References 108, 110, 111, 116 and 123 are available from Director, US Army
Human Engineering Laboratory, ATTN: Tech Reports Office, Aberdeen Proving
Ground, MD 21005-5055.

h. References 112, 113 and 114 may be requested from Director, MANPRINT Policy
Office, HQDA (ATTN: DAPE-ZAM), The Pentagon, Washington, D.C. 20310-
0300.

1. References 109, 115, 117 and 118 may be requested from Commander, U.S. . rmy
Research Institute, (ATTN: PERI-SM), 5001 Eisenhower Avenue, Alexandria, VA
22333-5600.

j. Reference 120 may be requested from Commander U.S. Army Materiel Readiness
Support Activity, Lexington, KY 40511-5101.

k. Rcference 121 may be requested from Commander, U.S. Amiy Communications-
Electronics Command, (ATTN: AMSEL-ME-IP) Fort Monmouth, NJ 07703-5000.
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1. Reference 122 may be requested from Commander, U.S. Army Natick Research,
Development and Engineering Center, Natick, MA 0176-5014

m. If in doubt about how to obtain a document, consult "How to Get It - A Guide to
Defense-Related Information Resources," published by the Institute for Defense
Analysis and available from DTIC under AD Number A110000.
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APPENDIX B

LIST OF ABBREVIATIONS AND ACRONYMS

A

AAE Army Acquisition Executive
AMC U.S. Army Materiel Command
AMSDL Acquisition Management Systems and Data Requirements Control List
AOC Area of Concentration
AR Army Regulation
ARI U.S. Army Research Institute
ARNG Army National Guard
ARTEP Army Training Evaluation Program
ASAP Army Streamlined Acquisition Process
ASARC Army Systems Acquisition Review Council
ASI Additional Skill Indicator
ASVAB Armed Services Vocational Aptitude Battery
ATM Army Training Manual

B

BFV Bradley Fighting Vehicle
BIT/BITE Built-In-Test/Built-in-Test Equipment
BOIP Basis of Issue Plan
BOIPFD Basis of Issue Plan Feeder Data
BTA Best Technical Approach

C

CBD Commerce Business Daily
CDR Critical Design Review
CDRL Contract Data Requirements List (DD Form 1423)
CLU Command and Launch Unit
CM/CCM Counter Measure/Counter-counter measure
COEA Cost and Operational Effectiveness Analysis
COR Contracting Officer's Representative
CTEA Cost and Training Effectiveness Analysis

D

DA Department of the Army
DAC Days after Contract Award
DCSOPS Deputy Chief of Staff for Operations and Plans
DCSPER Deputy Chief of Staff for Personnel
DID Data Item Description
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D (Cont'd)

DoD Department of Defense
DoDISS Department of Defense Index of Specifications and Standards
DOF Degree of Freedom
DTUPC Design to Unit Production Cost
DUNS Data Universal Numbering System

E

ECA Early Comparability Analysis
EOC End of Contract
ET Embedded Training

G

GFE Government-Furnished Equipment

H

HARDMAN Hardware versus Manpower
HEL U.S. Army Human Engineering Laboratory
HEP Human Engineering Program
HEPP Human Engineering Program Plan
HFE Human Factors Engineering
-FEA Human Factors Engineering Assessment

HHA Health Hazard Assessment
HMMWV High Mobility Multipurpose Wheel Vehicle
HQ Headquarters
HQDA Headquarters, Department of the Army

LAW In accordance with
ICTP Individual and Collective Training Plan (Obsolete term, see STRAP)
IEP Independent Evaluation Plan
1ER Independent Evaluation Report
IET Initial Entry Training
IFF Identification, Friend or Foe
IFTE Intermediate Forward Test Equipment
ILS Integrated Logistics Support
IPR In-process review
ISP Integrated Support Plan
ITEP Individual Training Evaluation Program
ITS Integrated Training System
ITSP Integrated Training System Plan
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J

JMSNS Justification for Major System New Start (Obsolete term, see MNS)
JSOR Joint Service Operational Requirement

L

LAV Light Armored Vehicle
LCCE Life Cycle Cost Estimate
LCSMM Life Cycle System Management Model
LRIP Low Rate Initial Production
LRU Line Replaceable Unit
LSA Logistic Support Analysis
LSAR Logistic Support Analysis Record

M

MAC Months After Contract Award
MACOM Major Command
MANPRINT Manpower and Personnel Integration
MARC Manpower Requirement Criteria
MILES Multiple Integrated Laser Engagement System
MIL-HDBK Military Handbook
MILPERCEN U.S. Army Military Personnel Center (Obsolete term, see PERSCOM)
MIL-STD Military Standard
MJWG MANPRINT Joint Working Group
MMMP Manufacturer's MANPRINT Management Plan
MNS Mission Need Statement
MOPP Mission Oriented Protective Posture
MOS Military Occupational Specialty
MOSC Military Occupational Specialty Code
MPT Manpower, Personnel, and Training
MPTS Manpower, Personnel, Training and Safety
MRD Matenel Requirements Documents
MSC Major Subordinate Command
MSC Medical Service Corps
MTOE Modified Table of Organization and Equipment
M'IT'R. Mean Time To Repair

N

NBC Nuclear, Biological, Chemical
NDI Nondevc'lopmental Item
NET New Equipment Training
NETP New Equipment Training Plan
NETT New Equipment rraining Team
NLT Not Later Than
NTC National Training Center
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N (Cont'd)

NTE Not To Exceed

0

OA Operational Assessment
O&O Plan Operational and Organizational Plan
O&S Operation and Support
ODCSOVS Office of Deputy Chief of Staff for Operations and Plans
OJT On-The-Job Training
ORF Operational Readiness Float
OSD Office of the Secretary of Defense
OT Operational Test(ing)
OTEA U.S. Army Operational Test and Evaluation Agency
OTSG Office of the Surgeon General of the Army

P

PAM Pamphlet
PDR Preliminary Design Review
PE Procurement Executive
PEO Program Executive Officer
PERSCOM US Total Army Personnel Command
PIP Product Improvement Proposal
PM Program/Project/Product Manager
PMO Program/Project/Product Management Office
PM TRADE Project Manager for Training Devices
POI Program of Instruction
POL Petroleum, Oil, Lubricants
PPBES Planning, Programming, Budgeting, and Execution System
PPTP Personnel Performance and Training Program
PSE Peculiar Support Equipment
P1I Preplanned Product Improvement

Q

QA Quality Assurance
QE Quality Engineenng
QQPRI Qualitative and Quantitative Personnel Requirements Infomation

R

R&D Research and Development
RAM Reliability, Availability, and Maintainability
RDTE Research, Development, Test, and Evaluation
RFP Request For Proposal
RGL Reading Grade Level
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R (Cont'd)

ROC Required Operational Capability
RSI Rationalization, Standardization, and Interoperability
RX Repairable Exchange

S

SAR Safety Assessment Report
SAT Systems Approach to Training
SC Specialty Code
SEMP System Engineering Management Plan
SMI Soldier-Machine Interface
SMMP System MANPRINT Management Plan
SOW Statement of Work
SPM Soldier Performance Measurement
SQI Special Qualification Identifier
SQT Skill Qualification Test
SS System Safety
SSEB Source Selection Evaluation Board
SSG Special Study Group
SSI Specialty Skill Identifier (Obsolete term, see AOC)
SSP System Safety Program
SSWG System Safety Working Group
STF Special Task Force
STP Soldier Training Package
STRAP System Training Plan
STS System Technical Support

T

TAD Target Audience Description
TB MED Technical Bulletin, Medical
T&E Test and Evaluation
TCR Training Conference Review
TDA Fable of Distribution and Allowances
TDNS l'raining Device Need Statement
TDS Training Device System
FECOM U.S. Army Test and Evaluation Command
TEMP Test and Evaluation Master Plan
TILO Technical Industrial Liaison Office
TIDE Test, Mea,4urcmer,, and Diagnostic Equipment
TOA Trade-Off Analysis
TOD Trade-Off Determination
FOE Table of Organization and Equipment
TQM Total Quality Management
TRADOC U.S. Army Training and Doctrine Command
TR Technical Report
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T (Cont'd)

TSG The Surgeon General of the Army
'IT Technical Testing

TWS Thermal Weapon Sight

U

USAHSC U.S. Army Health Services Command
USAMRDC U.S. Army Medical Research and Development Command
USAPIC U.S. Army Personnel Integration Command
USASC U.S. Army Safety Center
USAR U.S. Army Reserve
USMC U.S. Marine Corps

W

WBS Work Breakdown Structure
W RA1R Walter Reed Army Institute of Research
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APPENDIX C

AGENCIES WITH MAJOR MANPRINT RESPONSIBILITIES

ADDRESS TELEPHONE

Deputy Chief of Staff for Personnel Autovon: 225-9213
HQDA (DAPE-MR) Commercial: (202) 695-9213
Washington, DC 20310-0300

The Surgeon General Autovon: 289-0129
HQDA (SGPS-PSP-E) Commercial: (703) 756-0129
5109 Leesburg Pike
Falls Church, VA 22041-3258

U.S. Army Materiel Command
5001 Eisenhower Avenue
Alexandria, VA 22333-0001

Deputy Chief of Staff for Development. Autovon: 284-9546
Engineering, and Acquisition (AMCDE-AQ) Commercial: (703) 274-9546

U.S. Army Training and Doctrine Command
FT Monroe, VA 23651-5000

Deputy Chief of Staff for Combat Develop- Autovon: 680-4225/4227
ments, Persornel Development Division, Commercial: (804) 727-4225/4227
Combat Service Support Directorate

Deputy Chief of Staff for Training, Autovon: 680-3875
System Training Directorate Commercial: (804) 727-3835

U.S. Army Medical Research and Development Command Autovon: 343-7301
ATTN: SGRD-PLC Commercial (301) 663-7301
FT Detrick, Fredrick MD 21701-5012

U S. Arm), Health Servkes Command Autovon: 471-5775
Commander, Academy of Health Sciences Commercial: (512) 221-5775
ATTIN: HSHA-CDM
F-T Sam Houston, TX 78234-61(0

U.S. Amiy Operational Test and Evaluation Agency Autovon: 289-2487
4501 Ford Avenue Commercial: (202) 756-2487
Alexandria, VA 22302-1458
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U.S. Total Army Personnel Command Autovon: 221-8844
Hoffman II Building Commercial: (703) 325-8844
200 Stovall Street, Alexandria, VA 22332

U.S. Army Research Institute for the Autovon: 284-8917
Behavioral and Social Sciences Commercial: (703) 274-8917
5001 Eisenhower Avenue
Alexandria, VA 22333-5600

U.S. Army Safety Center Autovon: 558-6219
A'rTN: System Safety Officer Commercial: (205) 255-6219
FT Rucker, AL 36362-5363

U.S. Army Human Engineering Laboratory Autovon: 298-5830
Aberdeen Proving Ground, MD 21005-5055 Commercial: (301) 278-5830

Project Manager for Training Devices Autovon: 960-4315
12350 Research Parkway Commercial: (407) 380-4315
Orlando, FL 32826-3276

U.S. Army Personnel Integration Command Autovon: 221-0242
ATTN: ATNC-NMF Commercial (202) 325-0242
200 Stovall St.
Alexandria, VA 22193-1345

MANPRINT Joint Working Group (MJWG)
(These Working Groups are located at
Proponent Service Schools. Contact the
MANPRINT point-of-contact at the appropriate
TRADOC Proponent School listed below.)

Air Defense Artillery, FT Bliss, TX Autovon: 978-1637
Commercial: (915) 568-1637

Armor, FI Knox, KY Autovon: 464-8132
Commercial: (502) 624-8132

Aviation, FT Rucker, AL Autovon: 558-4576
Commercial: (205) 255-4576

Chaplin, FT Monmouth, NJ Autovon: 992-2669
Commeicial: (201) 532-2669

Chemical, FT McClellan, AL Autovon: 865-3483
Commercial: (205) 238-3483
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Engineer, FT Leonard Wood, MO Autovon: 676-7323
Commercial: (314) 563-7323

Field Artillery, FT Sill, OK Autovon 639-2807
Commercial: (405) 351-2807

Infantry, FT Benning, GA Autovon: 835-3914
Commercial (404) 545-3914

Soldier Support Center Autovon: 699-3787FT Benjamin Harrison, IN Commercial (317) 542-3787

Intelligence Center Autovon: 879-3022FT Huachuca, AZ Commercial: (602) 538-3022

Military Police, FT McClellan, AL Autovon: 865-3510
Commercial: (205) 238-3510

Ordnance Missile and Munitions Autovon: 746-7408Redstone Arsenal, AL Commercial: (205) 876-7408

Ordnance, Aberdeen Proving Ground, MD Autovon: 298-4400
Commercial: (301) 278-4400

Quartermaster, FT Lee, VA Autovon: 687-5466
Commercial: (804) 734-5466

Signal, FT Gordon, GA Autovon: 780-7107
Commercial: (404) 791-7107

Transportation and Aviation Logistics Autovon: 927-6063FT Eustis, VA Commercial: (804) 878-6063

C4 
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Draft Data Item Descriptions Appendix D

FOR TRAINING PURPOSES ONLY

APPENDIX D

MANPRINT RELEVANT DRAFT
DATA ITEM DESCRIPTIONS

NOTICE TO READERS

7Te draft Data Item Descriptions comprising Appendix D are not
approved at this time. Although preliminary consideration is being
given to seeking approval of MANPRINT DIDs, especially in the
manpower and personnel domains, there is no certainty that that will
happem. Therefore, the reader is cautioned against reproducing the
draft DIDs in this appendix for use in actual RFPs. The draft DIDs
are presented bcause some MANPRINT data requirements are not
served by existing approved DIDs and the content of these drafts
illustrates one possible structure for requesting the needed data. If they
prove useful, then the reader should extract the essential information
and insert that information in the appropriate parts of the SOW of the
RFP being prepared.

FOR TRAINING PURPOSES ONLY
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FOR TRAINING PURPOSES ONLY

DATA ITEM DESCRHPION .MB NO 0"04-01
iF p D J= 0. 1986

1. TMZ 2. lfLNT"'1CATION NUMBER

Manufacturer's MANPRINT Management Plan DI-XXXX-0000X

3. D&SR7L _'RP7OB

The Manufacturer's MANPRINT Management Plan (MMMNI) describes the contractor's MANPRINT program,
identifies its elements and explains how the elements will be managed. This document is used by the procur-
ing activity as the principal basis for approval of the contractor's program and as one (Continued on Page 2)

4. APPROVAL DATE 5. oFFX, OF oPRMARY m:,uarLSPON (O Po 6. DOC RE.U RD 6b. OIDEP REQUIRED

7 APPL!C4T7O.M/DERMaATIoNSIU1

7.1 This data item description contains the format and content preparation instructions for the data
product generated by the specific and discrete task requirement for this data included in the contract.

7.2 The Manufacturer's MANPRINT Management Plan is related to DI-HFAC-80740, Human Engineering Pro-
gram Plan; DI-H-7066, Tr-ining and Training Equipment Plan; DI-XXXX-000XX, (Continued on Page 2)

S. APPROVAL LIMITATION 9,. APPLICABLE FORMS 9. AMSC NUMBER

MIL-H-46855B
MIL-STD-1472

It PRUARATION LNSMUONS

10.1 Reference Documents. The applicable issue of the documents cited herein, including their approval
dates and dates of any applicable amendments, notices, and revisions, shall be as specified in the
contract.

10.2 Contract. This data item is generated by the contract which contains a specific and discrete work task
to develop this data product.

10 3 Furmat and Content Requirements. The format shall be contractor selected and shall consist of the

following:

10.3.1 Table of Contents, List of Illustrations and Introduction.

10.3 2 Organization. This section shall identify and describe the contractor's primary organizauonal element
responsible for complying with MANPRINT requirements. The functions and internal structure of
this elemetn shall be defined. Structural definition shall include the number of proposed personnel
on an annual basis and summary job descriptions for each person. In addition, the relationships of
this element to other organizational elements responsible for areas impacted by MANPRINT, such as
those charged with equipment and software design, test and evaluation, integrateo logistic support
and other engineering specialty programs (such as reliability, maintainability, sur .ivability vulnerabili
ty, and transportability) shall be fully explained. The authority delegated to each of the elements
shall be stated in explaining the relationships. This section shall also describe the contractors'
approach to integrating each of the NMANPRINT domains (Manpower, Personnel, Training,
Human Factors Engneering, System Safety and Health Hazard Assesswent) into (Continued on Page 2)

DD Form I&A., FEB S5 P,, Edams a PAGE OF PAGES

FOR TRAINING PURPOSES ONLY

AMC-P 602-1 D-3



Appendix D Draft Data Item Description

FOR TRAINING PURPOSES ONLY

DI-XXXX-OOOOX

3. DESCRIPTION/PURPOSE (Continued)

basis for review of the contractor's progress.

7. APPLICATION/INTERRELATIONSHIP (Continued)

7.2 Manpower and Personnel Program Plan; DI-SAFT-801000, System Safety Program Plan; and DI-SAFT-80106,
Health Hazards Assessment.

10. PREPARATION INSTRUCTIONS (Continued)

10.3.2 system design and testing.

10.3.4 MANPRINT in System Analysis. This section shall identify those MANPRINT efforts in system analysis
(or, where contractually required, in system engineering), which are contractually applicable and the organizational
element(s) responsible for their performance. Manprint participation in system mission analysis. determination of
system functional requirements and capabilities, allocation of system functional requirements to
human/nardware/software, determination of aptitude requirements for operators and maintainers, development of
system functional flows and performance of system effectiveness studies shall be fully described. Any data
required from the procuring activity shall be described,

10.3.5 MANPRINT in EqA ipment Detail Design. This section shall describe the effort in equipment detail design
to ensure compliance with rcquirements specified by the contract. MANPRINT participation in studies, tests,
computer aided design (CAD) evaluations, mock-up evaluations, dynamic simulation, detail drawing reviews,
systems design reviews and system/equipment/component design and performance specification preparation and
reviews shall be fully described.

10.3.6 MANPRINT in Test and Evaluation. This section shall describe MANPRINT test and evaluation as an
integrated effort within the contractor's total test and evaluation program and shall contain specific information to
show how and when the contractor shall satisfy test and valuation requirements of the contract. Design
milestones shall be identified at which MANPRINT tests are to be performed to assess compatibility among human
performance requirements, personnel apttude requirements, training and skill requirements, equipment design
aspects of personnel equipment/software interfaces, system safety, and elimination and/or control of health hazards.
Major test and demonstration objectives shall be identified and proposed test methods shall be described. This
section shall also identify the MANPRINT personnel involved in test and evaluation, and summarize the
MANPRINT test schedule. The summary test schedule shall depict major MANPRINT evaluations: and
demonstrations in relationship to major project milestones such as 90 percent design release, project level design'
reviews, first article demonstration tests and commencement of procuring activitv testing.

10.3.7 MANPRINT Deliverable Data Products This section shall identify and briefly describe each MANPRINT
deliverable data product specified in the contract.

10.3.8 Time-Phase Schledule and Level of Effort. This section consists of a milestone chart which identifes
efforts to be accomplished in each of the six separate MANPRINT domains a:id a cross-index relating the efforts
in each domain to contract requirement.
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DI-XXXX-OOOOX

10.3.9 Related Plans. This section shall identify and describe related plans for the six separate MANPRINT
domains (Manpower, Personnel, Training, Human Factors Engineering, System Safety, and Health Hazard
Assessment). The Human Engineering Program Plan (DI-HFAC-80740), the Training and Training Equipment Plan
(DI-H-7066) the Manpower and Personnel Program Plan (DI-XXXX-000XX) and the System Safety Program Plan
(DI-SAFT-80100) may be included in the MMMP by reference.
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DATA ITEM DESCRIPTION OMB .o ooor8

i. Tra 7 M.EEN70FCATION NUNM

Manpower and Personnel Program Plan DI-XXXX-OOOXX

3. S 25CtONAFRPO.

3.1 This Manpower and Personnel Program (MAPP) Plan is the document which describes the contractor's
program to address manpower and personnel issues and their impact on equipment design. This document is the
contractor's description of manpower and personnel analyses, tests and evaluations to (Continued on Page 2)

4. APPROVAL O)ATS S. OWK~m OF~ WJRay ItSS Nsmam (OR) I uric REQLURMD EP Gl REQUIRED

(YYKMDO)

7 APFiCAONTh1EIREL4TIO.OP

7.! The Manpower and Personnel Program (MAPP) Plan is related to DI-XXXX-0000X Manufacturer's
MANPRINT Management Plan.

7.2 This DID contains the format and content preparation instructions for the plan described by
x.x.x of MIL-STD-xxx. (Continued on Page 2)

9 APM9OVAL LOATON 9. AM1t.ABLZ PR-WM 9b. AJMSC NX1,7

10 ~PARATION ZXSMUCrIONS

10.1 Reference Documents. The applicable issue of the documents cited herein, including their approval
dates and date. of any applicable amendments, notices, and revisions, shall be as specified in the
contract.

10.2 General. The MAPP shall describe in the contractor's format an integrated effort within the total
project to show how and when the contractor will perform the manpower and personnel program
requirements specified in the contract. The MAPP Plan shall include:

a. A description of the plans, analyses, tests and evaluations by which the system manpower and
personnel issues are to be addressed.

b. The contractor's understanding and commitncnt to recommend system design changes
to meet the government provided manpower and personnel constraints.

c The procedures for integrating the MAPP requirements with the training and Human Factors
Engineering plans and activities.

d. The mannerr to preclude duplication of data or efforts with programs such as Logistics Support
Analysis (LSA) and Integrated Logistic Support (ILS). (Continued on Page 2)

DISITnoN TATENGT

Approved for public release; distribution is unlimited
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DI-XXXX-OOOXX

3. DESCRIPTION/PURPOSE (Continued)
optimize human-machine interface. The procuring activity will use this document to approve the contractor's

program and to review the contractor's progress.

7 APPLICATION/NTERRELATIONSHIP (Continued)

7.3 It is not intended that all of the requirements containcd herein should be applied to every program or
program phase. Portions of this DID are subject to deletion tailoring depending upon the program phase in which
it is applied in the contract.

10. PREPARATION INSTRUCTITONS (Continued)

102.2 Organization. This section shall identify and describe the contractor's primary organizational element
responsible for complying with Manpower and Personnel requirements. The functions and internal structure of this
element shall be defined. S"uctural definition shall hclude the number of proposed personnel on an annual basis
and summary job (.:scriptions for each person. In addition, the relationships of this element to other organizational
elements responsible for areas impacted by equipment and software design, test and evaluation, integrated logistic
support and other engineering specialty programs (such as reliability, maintainability, survivability/vulnerability, and
transportability) shall be fully explained. The authority delegated to each of the elements shall be stated in
explaining the relationships. This section shall also describe the methods by which the contractor shall ensure that
compatibility is continuously maintained between the design of system hardware and software (including support
and training equipment), human performance requirements, health hazard limitations, and manpower and personnel
requimments.

10.2.3 Subcontractor Effons. If any work related to system components or software having manpower or
personnel implications is to be performed under subcontract, the subcontractor's organizational element responsible
for manpower and personnel shall be described to the same extent as the prime contractor's organization is
covereI.

102.4 Plan Consolidation. This Manpower and Personnel Program Plan may be prepared as a separate plan or
be a section of a Manufacturer's MANPRINT Management Plan (MMMP), if the MMMP is a contract
reqtrement. DID DI-XXXX-(X)OX, Manufacturer's MANPRINT Management Plan.

10.2.5 Manpower and Personnel Issues. Discuss the manpower and personnel issues associated with the system
components and the kinds of analyses planned to determine the manpower and personnel impacts on operational,
maintenance and support functions for each design approach.

10.2.o Approach to Tasks. Describe the allocation of functions and inventory of tasks that people must perform
for each design approach.

10.2.7 Performance Requirements. Describe the analysis to show performance requirements bounded by
minimum acceptable accuracy and maximum acceptable time for operator, maintainer and support personnel.
Idertify the method by which critical tasks will be evaluated.

FOR TRAINING PURPOSES ONLY
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102 Q 'csign Trade-off Analysis. Describe the analyses that identify alternative design concepts that maximize
task and system performance levels while remaining within the manpower and personnel constraints provided by
the procuring 4ai-,ity. State how each design approach will receive a human performance capability analysis.

10,2.9 Optimum Design. Describe the procedures proposed to test and evaluate the sensitivity analyses relating
design alternatives and effectiveness with varying manpower and personnel factors.

103 Time-Phase Schedule and Level of Effort. Provide a milestone chart which identifies each separate
manpower and personnel analysis, test anid evaluation. State the man-month level of effort for each task.
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(FROM REFERENCE 117)

DATA ITEM DESCRIPTION 0MB S. 0704.0136
Exp D.. = 30. 1936

TiLB 3. DENrnMICATON NUNMfE

TASK ANALYSIS REPORT DI-XXXX-OOXXX

3. DRSCR7M!MTRP0S8

3 1 The analysis of human tasks involved in the operation or maintenance of the equipment under development
provides one of the bases for making decisions in the areas of human engineering, training logistics, test and
evaluation, manning, and workload. This Data Item Description (DID) identifies me (Continued on Page 2)

4. APPROVAL DATE OFomS 0P PRIMARY RP.PONSIB~rY (OPR) 6. lDrIC REQUIPM 6b. GIDEP REQUIRE

7. APPLICATIO.NTERRE AT!0 N$HIP

7.1 This Data Item Description (DID) contzns the format and content preparation instructions for task analysis
data generated under the work tasks described in DRAFT MIL-STD-XXXX, Task Analysis Standard.

7.2 This DID is applicable to the acquisition of military systems, equipment, and facilities.
(Continued on Page 2)

S. APPROVAL LD.IrATON 9&, APPLICABLE R O)RY. 9b. AMSC .WMBER

M, PREPARATION rSTRUCf"ONS

10.1 Source document. The applicable issue of the documents cited herein, including their approval
dates and dates of any applicable amendments, notices, and revisions, shall be as reflected
in the contract.

10.2 Guidance, The Task Analysis Report (TAR) shall be based on the Task Analysis Standard, DRAFT
MIL-STD-XXXX. Methods appropriate to the development of the Task Analysis Report are descnbed
in DRAFT MIL-HDBK-XXXX.

10 3 Content. The Task Analysis Report shall contain the following information items, either numbered or
arranged (e.g., by outline or diagram) to show their relationship to each other:

A. Input Parameters

Information Required
Information Available
Initiating Cues
Data Display Format

B. Central Processing Parameters

Decisions or Evaluation Processes
Decisions Reached After Evaluation
Job Knowledge Required (Continued on Page 2)
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DI-XXXX-00XXX

3. DESCRIPTION/PURPOSE (Continued)

Government content and format requirements to prepa-e a report of task analysis data.

7. APPLICATION/INTERPELATIONSHIP (Continued)

7.3 This report describes the results of a task analysis perturmed by the contractor, which provides a database to
support efforts in the areas of human engineering, training, logisics, test and evaluaLon, manning, and workload.

10. PREPARATION INSTRUCTIONS (Continued)

System Knowledge Required
Academic Knowledge Required
Significant Memorization Requirements

C. Response Parameters

Actions Taken
Body Movements Required by Action Taken
Workspace Envelope Required by Actions Taken
Workspace Envelope Available for Actions Taken
Physical Skills Required
Frequency or Interval of Actions
Tolerances of Actions
Tools, Job Aids Used
Support and Test Equipment
Power Requirements
Spares or Parts
Adequacy of Space Support
Controls Used
Control Location
Instrumentation, Displays, Signals Used
Instrumentation, Display, Signal Location

D. Feedback Parameters

Feedback Required
Feedback Available
Cues Indicating Task Completion
Rate of Feedback Update
Format of Feedback

FOR TRAINING PURPOSES ONLY
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DI-XXXX-OOXXX

E. Environmental Parameters

Workspace Available
Workspace Envelope Required
Workplace Arrangement
'Environment Contamination Level
Climate
Noise
Shock, Vibration, Motion
Lighting
Workspace Accessibility
Workplace Accessibility
Life Support and Protective Gear

F. Safety Parameters

Types and Locations of Safety Hazards
Cause of Safety Hazard
Frequency of Safety Hazard
Consequences of Safety Hazard
Safety Procedures
Recommendation to Eliminate or Minimize Safety Hazard

G. Health Parameters

1. Mechanical Forces

Impulse Noise and Blast Overpressure
Steady State Noise
Ultrasound
Vibration and Motion
Acceleration and Deceleration
Impact, Shock and Recoil
Windblast
Pressure Fluctuations
Weight and Force Loadings

2. Temperature Extremes

Ambient and Radiant Heat
Surface Heat
Flame and Fire
Ambient Cold
Surface Cold
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3. Electromagnetic Radiation

Laser Radiation
Microwave and RF Radiation
Ultraviolet Radiation
Intense Visible Light
Ionizing Radiation
Particle Beams
Magnetic Fields

4. Toxic Substances

Fumes, Vapors and Aerosols
Smoke
Liquids
Solids
Dust and Particulates
Chemical Warfare Agents, Biological Warfare Agents, and Antidotes

5. Psychological Stress

Confined Spaces
Isolation
Sensory and Cognitive Overload
Visual Illusions and Disturbances
Bodily Disorientation (Vestibular and Kinesthetic)
Sustained High-Intensity Operations

6. Other

Caustic Chemicals
Oxygen Deficiencies (Airborne and Terrestrial)
Restricted Nutrition
Restricted Water Availability
Excessive Water, Moisture or Humidity
Human Waste Elimination Constraints
Pests (Insects and Rodents)
Broken Glass, Shrapnel and Missiles
Skin or Eye Contact
Electric Shock
Bacteria, Viruses and Fungi
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DI-XXXX-OOXXX

H. Performance Standards and Workload Parameters

Accuracy Requirements
Consequences of Errors
Subjective Assessment by Operator, Maintainer, or Support Personnel of the Reasons for Their Errors
Description of Each Possible Human-initiated Error(s)
Performance Under Stress
Subjective Assessment of Task Workload
Subjective Assessment of Equipment Design Adequacy for Task Performance
Subjective Assessment of Sufficiency of Training and Experience for Task Performance
Physiological Assessment of Workload
Cognitive Workload Assessment
Criteria for Successful Performance
Error Sources
Allocated Elapsed Time or Time Budget
Allocated Man-hours
Predicted Elapsed Time
Predicted Man-hours
Task Schedule or Time Line
Elapsed 'rime Required to Accomplish the Task

1. Social and Organizational Parameters

Task Interdependence of Crewmembers
Number of Personnel Required to Perform Task
Specialty and Experience Requirements
Division of Labor or Responsibility
Communicaions Employed

J. Housekeeping Parametefa

Task, Subtask, Task Element Title or Statement
Task, Subtask, Task Elenwmt Number
Methodology Used to Generate Task Analysis Results
Data Sources Used
Date
Name of Task Analyst
System Mission, Function
Position Title, Duty (of position being analyzed)
Position or Skill Specialty Code (MOS)
Activities Preceding the Task
Concurrent Tasks
Additional Comments
Validation and Quality Control (Especially of Critical Tasks)

K. Other Parameters (not listed above)
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10.4 Format. The task Analysis Report shall incorporate graphic formats, textual formats, oi both. Each class of
format is described below.

104 1 Graphic format- Graphics shall be used primarily to pictorially represent the sequential, parallel, or
interactive relationships of human task and equipment components.

10 4 2 Textual format. Text shall be used to show a level of detail that cannot be encompassed in the graphics
and to describe tasks or task parameters that are not easily represented by graphical means. Narrative formats shall
be taken to include lists, outlines, and forms.

104 3 Graphic/rextual Format. Task Analysis data that are presented in both graphic and textual formats shall
be alphanumerically coded to clearly indicate the redundancy or relationship between graphic and textual formats.

10.5 TraceabilitY. The Task Analyzis Report shall include the names of individuals involved in the development
and validation of the task analysis data.

10.6 Access. All data and documentation shall be maintained at the contractor's facilities and made available to
the procuring actmity for meetings, audits, demonstrations, test and evaluation, and related functions. The
,mpleted task analysis database and report become the property of the Government at the end of the task analysis
effort.
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(FROM REFERENCE 117)
Fo= Avd

DATA ITEM DESCRIPTION O.MB No. 0 7,.ol
Exp. D.=: J= 30. 1986

I. MIX 2. MEN"ICATION N.%"ER

TASK INVENTORY REPORT DI-XXXX-OXXXX

3. D&'(2R2fl0.NFUtP0

3.1 A task inventory is a comprehensive listing of all human tasks associated with a system, equipment, or
facility. A task inventory succinctly describes all tasks that might be further analyzed and so drives any sub-
sequent tasks analysis effort. It also allows for efficient organization of tasks into (Continued on Page 2)

4. APPROVAL DATEI 5. 0PMX a~' RIARY RESPNSIBMMT (OM3 . MiIC RAED~f ON. CUEP REQ1h!RE

7. APPUCA-11O.'WTERETFIONS1

7.1 This Data Item Description (DID) contains the format and content preparation instructions for the task
inventory data generated under the work tasks described in DRAFT MIL-STD-XXXX, Task Analysis
Standard.

7.2 This DID is applicable to the acquisition of military systems, equipment, (Continued on Page 2)

S. APPROVAL LUTATION 9. APPUCALB IV.MS 9b AM ,C N'MBER

10. PREPARATIOIN ItqRUCnON

10,1 Source document. The applicable issue of the documents cited herein, including their approval dates
and dates of any applicable amendments, notices, and revisions, shall be as reflected in the contract.

10.2 Guidance. The Task Inventory Report (TIR) shall be based on the Task Analysis Standard, DRAFT
MIL-STD-XXXX. Methods appropriate to the development of a Task Inventory are described in
DRAFT MIL-HDBK-XXXX.

10 3 Contents. The Task Inventory Report shall contain the following information items, either numbered
or arranged (e.g., by outline or diagram) to show their relationship to each other:

1. Mission 5. Duties
2. Scenarios/conditions 6. Tasks
3. Requirements 7. Subtasks
4. Jobs 8. Task elements

104 Format. The Task Inventory Report shall incorporate both graphic and textual formats. Each of these
formats is described below.

10.4.1 A diagram representing the hierarchical relationships among data items shall be prepared. The pro-
curing activity will provide the data for Mission and Scenarios/conditions, and the contractor shall
provide all other required data items.

10.4.2 All tasks, subtasks, and task elements shall be textually represented as task (Continued on Page 2)
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DI-XXXX-OXXXX

3. DESCRIPION/PURPOSE (Continued)

jobs and duties. This Data Item Description (DID) identifies the Government content and format requirements to

prepare a report of task inventory data

7. APPLICATION/INITRRELATIONSHIP (Continued)

7.2 and facilities.

7.3 The Task Inventory Report (TR) will be used as the starting point for the Critical Task Analysis Report
(CTAR), DI-H-XXXX, and the Task Analysis Report (TAR), XXXX-00XXX.

74 This DID applies to the requirements of DRAFr MIL-STD-XXXX pertaining to the preparation of a task

inventory.

10. PREPARATION INSTRUCTIONS (Continued)

10.4.2 statements. Task statements shall be composed of:

a. an action verb that states what is to be accomplished in the task,

b. an object that identifies what is to be acted upon in the task, and

c. any qualifying phrases needed to distinguish the task from related or similar activities, limit
and define the scope of the task, and clearly communicate the nature of the task.

10.4.3 Hierarchically related task inventory data shall be numbered accordingly.

10 5 traceabilit The Task Inventory Report shall include the names of individuals ixvwlved in the development
and validation of the task inventory.

106 Access In accordance with MIL-H46855, all data and documentation shall be maintained at the contractors
facilities and made available to the procuring activity for meetings, audits, demonstrations, test and evaluation, and
related functions The completed task inventory database and report become the property of the Government at the
end of the task analysis effort.
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DATA ITEM DESCRIPTION o.MB N. 070- O1S,

1. Tfl1E 
2V DE~ICAXflON LM

Task Performance Capability Analysis Report]DI-XXXX-XXXXX

3.1 This report provides the results of the Task Performance Capability Analyses (TPCA) that compared
equipment design changes with the distribution of personnel task performance for various manpower levels.

4 APPROVAL DAMhS OIPF OF' P4RTARY 1MEPONSIBUTY (OfR) 6. DTI REIQLD b E REUIED

7. AVFCATIOI(MhFMRUAfl0NSHP

7.1 This DID contains the format and content preparation instructions to satisfy the data requirements generated
under the work task described in MIL-STD-xxxx.

7.2 It is not intended that all the requirements contained herein should be applied to every program or program
phase. Portions of this DID are subject to deletion tailoring depending upon the (Continued on Page 2)

S. AMVAL L!)ITATIO?6 9.. ArPLCABLS i7MS 9b AMSCINILMBER

10. PWEAUTflON iSWIX1oNs

10.1 Reference Documents. The applicable issue of the documents cited herein, including their approval
dates and dates of any applicable amendments, notices, and revisions, shall be as specified in the
contract.

10.2 Report Format. The Task Performance Capability Analysis Report shall be in the contractor's format.

10.3 Report Contents.

10.3.1 Task Performance Distribution. Estimates of the distribution of personnel task performance shall be
provided for each equipment design. For each potential and altemative design approach listed, identify
signif-cant manpower arA personnel characteristics applicable to each. The personnel task performance
capability allocation for each equipment design will be compared against the system's manpower and
personnel constraints as provided by the procuring activity. Show the impact in manpower quantities
and personnel quality by aptitude area scores for each equipment design using unconstrained manpower
or personnel resources.

10.3.2 System Performance Coari.sons. A comparison table to depict the identified knowledges and sllls
required to operate and maintain each design approach shall be made to portray design task performance
differences. The table will allow rapid comparison and evaluation of potential (Continued oi Page 2)

ISOIM ,17M STMY"A W

App.-,ved for public release; distribution is unlimited.
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DI-XXXX-XXXXX

7. APPLICATION/INTERRELATIONSHIP (Continued)

7.2 program phase in which it is applied in the solicitation contract.

73 The Task Performance Capability Analysis Report is related to DI-HFAC-80745, Human Engineering System
Analysis Report; DRAFT DI-XXXX-OXXXX (Task Inventory Report); Draft DI-XXXX-0OXXX (Task Analysis
Report); and DI-H-7055, Critical Task Analysis Report.

10. PREPARATION INSTRUCTIONS (Continued)

10 3 2 design approaches. Each design approach will have listed any risks or assumptions which may impact the
manpower and personnel task performance capabilities not yet confirmed.

10 3 3 Preferred Constrained Design Concept Select the preferred design based on the most equitable and
efficient distribution of task performance. Provide the results in both tabular and narrative form. Justify the
selection by presenting the manpower and personnel constraints, system performance requirements, knowledge and
skill prerequisites and any other backup data deemed necessary to support the selection.

103 4 Preferred Unconstrained Design concept When a preferred design altemative exceeds preestablished
manpower or personnel constraints, identify all adantages of the design selection that outweigh the constraint
restrictions. Show whether performance objectives can actually be met or not within the manpower and personnel
constraints. Describe how system effectiveness and performance can be increased by exceeding the manpower or
personnel constraints. Determine the quantitative manpower increases for each system and all systems. Descnbe
tasks, skills, knowledges and physical strengths that are not currently required of operators and maintainers in the
MOS(s) designated for the system. The content, level of detail and format of these descriptions shall be suitable
for inclusion in the 611 series of Army regulations on personnel classification.
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Pu= AWd

DATA ITEM DESCRIPTION o.0 NO ,0 o74-o1

'~ Qualitative and Quantitative Personnel Requirements .MT2N .-!O X
Information (QQPRI) and Training Requirements Report

3.1 QQPRI is used as a source of data for the development or revision of personnel concepts or policies, the
identification of operator, maintainer and support personnel requirements by numbers, skills and other qualifi-
cations and planning the conduct of necessary training programs in operations and maintenance.

4. APPROV.L DATS 5. OfP1( OF MTh.ARY RSPO. SMr (OfPR 6. DTIC .MUIR &, IDEP REC 'M

7. APUCATION/LTERR.LAION'SilP

7.1 This DID contains the format and content preparation instructions to satisfy the otata requirements generated
under the work task described in MIL-STD-xxxx.

7.2 It is not intended that all the requirements contained herein should be applied to every program or program
phase. Portions uf this DID are subject to deletion tailoring depending upon the (Conair.ued on Page 2)

3. APROVAL LUMTATON 9, A-PPCABLH FORMS 9b. AMSC 'U.MBER

M0 PEEPARAnON IMThUCTlONS

10.1 Reference Documents. The applicable issue of the documents cited herein, including their approval
dates and dates of any applicable amendments, notices, and revisions, shall be as specified in the
contract.

10.2 Report Format. The QQPRI and Training Requirements Report shall be in the contractor's format.

10.3 Report Contents.

10 3 1 System Description. The information and description of the system that are pertinent to the QQPRI
shall be extracted, to the extent possible, from the system analyses or system specifications and include
the following items.

a. military purpose and operational characteristics
b. maintenance and operational concepts, plans, and assumptions
c. new equipment.

10.3.2 Maintenance and Operations Summary This section shall include time based mission segments, func-
tion flow diagrams, line drawings, photographs, or other pictorial representations to illustrate job
operations, locations, position interactions, and sequential work flow within and (Continued on Page 2)

DMMMISITEON TATEM4"

Approved for public release; distribution is unlimited.
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7. APPLICATION/INTERRELATIONSHIP (Continued)

7.2 program phase in which it is applied in the solicitation contract.

7.3 The QQPRI is related to DI-H-7066, Training and Training Equipment Plan.

7.4 The DID supersedes DI-H-1300 and DI-H-3253/Q-103-2.

10. PREPARATION INSTRUCTIONS (Continued)

10.3.2 between organizational, operations, and support activities. Such illustrations shall be used to support
narrative descriptions, which shall include numbered paragraphs listed as below.

a. Summary of job operations
b. Identification of personnel
c. Team performance
d. Time

10.3.3 Position Description. The basic data for cai.. descriptions include duties and tasks selectively
combined from the many actions demanded for the operauon, maintenance, and control of the system. The
position descriptions will include the following:

a. A listing of duty positions required to operate, maintain and support the equipment.

b. Descriptions of these positions and suggested placement and job title vithin the procunng activities
military career fields, specialties, ratings or skill areas. Revised or new career fields will be reported,
described and thoroughly justified.

10.3.4 Manning Data. This section shall include the following:

a. Numen'.al requirements in both chart and narrative form showing estimates of manpower required to
operate and to perform maintenance tasks at all levels of maintenance and the differences in
requirements -3mpared to any preestablished manpower or personnel constraints. Manpower estimates
will consider all predictable factors affecting personnel performance to include environment, task
proficiency level, relationship of positions as teams, crews, or independent, and manning factors of
8 hours, 12 hours, 24 hours for periodic, continuous and strenuous position demands. The positions
will be described by organizational, and functional diagrams showing the exact location of al!
positions.

b. The grade and skill levels of all military (Active and Reserve component) and comparable civilian
and contract personnel required to operate, maintain and support the system.

c. Special skills, knowledges, abilities, ph)sical or mental qualifications required to perform operator or
maintenance tasks. Primary effort should be directed toward identification of new and unique skills.
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10. PR.?ARATION INSTRUCTIONS (Continued)

d. Information will be derived form task analysis and from Maintenance Engineering Analysis (MEA)
and its supporting data items when it is applied to the contract. Otherwise, this report will be
developed from system engineering or other available data.

10.3.5 Special Problem Areas. Include in this section any unusual personnel requirement problems inherent in
the proposed maintenance and operational employment of the system that have not been previously described in
this report or that require further attention. The following will apply:

a. Special emphasis will be placed on hazards associated with system operation and maintenance.

b. The nature of the problems encountered will be described and possible alternative solutions will
be suggested.

c. The nature of the solutions will bK- oriented toward the aptitude of individuals required or to the
special training needed to enable personnel to cope vwith wese problems.

d. If solutions cannot be made through simple training procedures, the contractor will suggest
equipment or control modifications that could alleviate the problems.

10.3.6 New Equipment Training (NET) Requirements Report.

a. Military, civilian or contract persoinel instructor requirements for institutional and unit training
shall be described in narrative and chart form.

b. Operator and maintenance training requirements will be reported by the contractor in narrative format
an6 will contain dotails for conduct of the following:

(I) Staff Planner courses

(2) Technical training courses for key instructor, key depot and other key personnel as required

(3) New Materiel Introduction (NMI)

(4) New Equipment Training Teams (NEI)

c. Details shall include as appropriate:

(1) Course fitd

(2) Course length

(3) Functional area (Maintenance or Operations)

(4) Entrance requirements
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(5) Course output stated in terms of an existing career field or appropriate position definition

(6) Subject outline 3f proposed program of instruction

(7) Class size (number of students per class session and practical exercise session)

(8) Equipment required

(9) Training devices and aids

(10) Training equipment

(11) Facilities/services
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